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PREFACE 


Tuts book is constructed on the same plan as an earlier volume 
in the series, Plato’s Theory of Knowledge. It contains a translation 
of the Timaeus interspersed with a commentary discussing each 
problem of interpretation—and there are many hitherto unsolved 
—as it arises. My first aim has been to render Plato’s words as 
closely as I can. Anyone who attempts to reproduce his exalted 
poetical style must face the certainty of failure, with the added 
risk of falsifying the sense, especially by misleading reminiscences 
of the English Bible. The commentary is designed to guide the 
reader through a long and intricate argument and to explain what 
must remain obscure in the most faithful translation; for the 
Timaeus covers an immense field at the cost of compressing the 
thought into the smallest space. Only with some such aid can 
students of theology and philosophy have access to a document 
which has deeply influenced mediaeval and modern speculation. 
I have tried not to confuse the interpretation of the text with the 
construction of theories of wider scope. The later Platonism is a 
subject on which agreement may never be reached; but there is 
some hope of persuading scholars that a Greek sentence means one 
thing rather than another. 

The translation follows Burnet’s text, except where I have given 
reasons for departing from it or proposed corrections of passages 
that are probably or certainly corrupt. For the interpretation I 
have consulted, in the first instance, the commentaries of Proclus 
and Chalcidius, the fragment of Galen’s commentary lately re-edited 
by Schréder, the relevant treatises of Plutarch, and Theon of 
Smyrna, who preserves valuable extracts from Dercylides and 
Adrastus. The careful summary of the Timaeus in the Didascalicus 
of the Middle Platonist Albinus deserves more attention than it 
receives. Among the moderns I have drawn freely upon Martin’s 
admirable Etudes sur le Timée de Platon, Archer-Hind’s com- 
mentary, and the translations of Apelt, Fraccaroli, Rivaud, and 
Professor A. E. Taylor. 

More useful than any of these has been Professor Taylor’s 

1 TI regret that I did not learn that Mr. R.G. Bury’s translation had 
appeared until it was too late to make use of it. 
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Commentary. His wide learning and untiring industry have 
amassed a great quantity of illustrative material, and he has 
cleared up the meaning of many sentences hitherto misunderstood. 
These amendments will pass into the common stock of future 
editors and translators, and I have for the most part adopted 
them tacitly. It is unfortunate that I should so often have had 
to quote his views where it was necessary to give reasons for dissent. 
My notes, accordingly, do not indicate the extent of a debt which 
I here acknowledge with gratitude. 

On many of the larger questions of interpretation, however, I 
differ widely from Professor Taylor. He has launched in this 
volume a new Taylorian heresy. After confounding the persons 
of Socrates and Plato in earlier books, he has now divided the 
substance of Plato and Timaeus. All the ancient Platonists from 
Aristotle to Simplicius and all mediaeval and modern scholars to 
our own day have assumed that this dialogue contains the mature 
doctrine of its author. Professor Taylor holds that they have been 
mistaken. He writes: 


“It is in fact the main thesis of the present interpretation that 
the teaching of Timaeus can be shown to be in detail exactly 
what we should expect in a fifth-century Italian Pythagorean 
who was also a medical man, that it is, in fact, a deliberate 
attempt to amalgamate Pythagorean religion and mathematics 
with Empedoclean biology, and thus correctly represents the 
same tendency in fifth-century thought for which the name, e.g. 
of Philolaus stands in the history of philosophy. If this view 
is sound, it follows that it 1s a mistake to look in the Tzmaeus 
for any revelation of the distinctively Platonic doctrines, the 
idta ITAdtevos as Aristotle calls them (Met. A. 987a, 31), by which 
Platonism is discriminated from Pythagoreanism, or for a ‘ later 
Platonic theory ’ which can be set in opposition to the type of 
doctrine expounded in the Phaedo. I shall set myself in com- 
menting on the relevant passages to argue in detail that we do 
not, in fact, find any of the doctrines Aristotle thought distinctive 
of Plato taught in the Jimaeus or in any other dialogue. But, 
on the other hand, what the Tzmaeus loses, if my view is a sound 
one, as an exposition of Platonism it gains as a source of light 
on fifth-century Pythagoreanism. If I am interpreting it on 
right lines, it is incomparably the most important document we 
possess for the history of early Greek scientific thought.’ 


Further on, Professor Taylor describes Plato’s plan in more 
detail. ‘ The formula for the physics and physiology of the dialogue 
is that it is an attempt to graft Empedoclean biology on the stock 
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of Pythagorean mathematics ’ (p. 18). This fusion, he adds, could 
not be completely carried out. There were incongruities which 
lead Timaeus ‘ into a variety of real inconsistencies which culminate 
in an absolutely unqualified contradiction between a medical or 
physiological ‘‘ determinism ” (Tim. 868-878) and a religious and 
ethical doctrine of human “ freedom’’’, which is undoubtedly 
Pythagorean. 


‘ Plato repeatedly warns us in this very dialogue that cosmology 
and physical science in general can never be more than “ pro- 
visional’’. It is at best made up of tales “like the truth ’’. 
Hence Plato was not likely to feel himself responsible for the 
details of any of his speaker’s theories. All that is required by 
his own principles is that they shall be more or less “ like’’ the 
truth, i.e. that they shall be the best approximations to it which 
could be expected from a geometer-biologist of the fifth century. 
In other words, we are entitled to say that Plato thought the 
view which arose from the fusion of Pythagoras with Empedocles 
the most promising line in fifth-century science and the one 
most directly connected with his own developments. It does not 
follow that any theory propounded by Timaeus would have been 
accepted by Plato as it stands. The way in which Timaeus is 
made at each chief new step in his narrative to insist on the 
highly provisional character of his speculations is a most signi- 
ficant feature of the dialogue, to which no one as yet seems to 
have done full justice. What Plato himself really thought about 
a good deal of Empedocles has to be learned not from our dialogue 
but from Laws x, where Empedocles more than anyone else is 
plainly aimed at in the exposure of the defects of ‘‘ naturalism ”’’ 


(pp. 18-19). 


According to this theory, then, Plato, having occasion to give 
an account of the nature of the visible world, concocted an amalgam 
of two philosophies belonging to the previous century, although he 
knew them to be incompatible and largely disapproved of one of 
them. All he wanted was something ‘like the truth’. What he 
actually produced was not a picture that he himself could accept 
as more like the truth than any other, but the best that could be 
expected from an imaginary eclectic, of two or three generations 
earlier, attempting to combine irreconcilables. 

I cannot think that this theory will be accepted. The improb- 
ability is so great that overwhelming proof must be required. 
The evidence, if it existed, could hardly have been overlooked by 
all those ancient authorities whose knowledge of Platonism and 
its antecedents was far greater than any we can ever hope to possess. 
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Professor Taylor rightly insists that the student should know 
what the men who had heard Plato’s doctrines from his own lips 
or from his immediate disciples supposed him to mean; and how 
he was understood by men of real learning like Posidonius, Plutarch, 
and Atticus, and even later by men versed in the earlier literature 
like Plotinus and Proclus. The chief value of his own commentary 
lies in the exhaustive summaries of these ancient opinions. But 
if his theory is sound, how is it that not one of them furnishes a 
single unambiguous statement to the effect that the doctrines of 
the Timaeus are not Plato’s own? Aristotle was living and 
working with Plato when the dialogue was written. Why does he 
never use the Tzmaeus as ‘ a source of light on fifth-century Pytha- 
goreanism ’ or refer to it as ‘a document for the history of early 
Greek scientific thought’, a subject in which he was much 
interested ? How is it that Theophrastus (as Professor Taylor 
remarks, p. 1) “treats the whole account of the sensible qualities 
given in our dialogue as the views of Plato’, without a hint that 
they are really no more than the best that could be expected from 
a geometer-biologist of the previous century? From all that we 
know of Theophrastus’ History of Physical Opinions it is clear 
that he used the Tzmaeus as his main source for Plato’s physical 
doctrine. Aristotle and Theophrastus must have known the true 
character of the work. Both wrote at length on the history of 
philosophy. Neither left on record so much as a suspicion that 
Plato was really fabricating a medley of obsolete theories for which 
he acknowledged no responsibility. Had such a suspicion been 
expressed in any of their works now lost to us, it could not have 
escaped the notice of the later ancient commentators, who studied 
the Timaeus line by line and sought for light upon its meaning in 
every available quarter. The discovery would then have robbed 
the dialogue of all authority. Not only would it have lost its 
value as an expression of Plato’s mind, but to the ancients it would 
have been useless as a record of fifth-century speculation. Possess- 
ing the original documents on which it was based, they would 
have contemplated with more amazement than interest the 
ingenuity spent in conjuring out of them an incoherent system 
which nobody had ever held. 

It is hard to understand how anyone acquainted with the litera- 
ture and art of the classical period can imagine that the greatest 
philosopher of that period, at the height of his powers, could have 
wasted his time on so frivolous and futile an exercise in pastiche. 
What could have been his motive? Nowhere, in all his seven 
hundred pages, has Professor Taylor really faced this question ; 
yet it surely calls for an answer. When an archaeologist unearths 
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a temple in a sixth-century style of architecture, it never. occurs 
to him to doubt whether the sculpture may not be the work of 
Praxiteles or Scopas, deliberately faking an archaic manner. He 
knows that such things were not done till the blaze of creative 
genius had died down ; the foundations of Wardour Street were 
laid in Alexandria. Yet such a supposition would be every whit 
as probable as Professor Taylor’s thesis. 

The reader who does not accept that thesis will find himself 
somewhat bewildered by attempts to prove that Timaeus says one 
thing while Plato believes another. There are two other tendencies, 
running through the whole commentary, which seem to me to 
distort the picture. One is the suggestion that Plato (or Timaeus ?) 
is at heart a monotheist and not far from being a Christian.! The 
Demiurge is not fully recognised as a mythical figure, but credited 
with attributes belonging to the Creator of Genesis or even to the 
God of the New Testament. Another is the practice of translating 
Plato’s words into the terms of Professor Whitehead’s philosophy. 
That philosophy could not have existed before the Theory of 
Relativity ; and its author, having very unfamiliar ideas to express, 
uses common words in senses so peculiar and esoteric that no one 
can follow him without a glossary. Consider the following defini- 
tions of an ‘ occasion’ and an ‘ event’: 


“Each monadic creature is a mode of the process of “‘ feeling ”’ 
the world, of housing the world in one unit of complex feeling, 
in every way determinate. Such a unit is an “ actual occasion ”’ ; 
it is the ultimate creature derivative from the creative process. 
The term ‘ event ’’ is used in a more general sense. An event 
is a nexus of actual occasions inter-related in some determinate 
fashion in some extensive quantum: it is either a nexus in its 
formal completeness, or it is an objectified nexus. One actual 
occasion is a limiting type of event. The most general sense 
of the meaning of change is “the differences between actual 
occasions in one event’’. For example, a molecule is a his- 
toric route of actual occasions ; and such a route is an “‘event’’. 
Now the motion of the molecule is nothing else than the dif- 
ferences between the successive occasions of its life-history in 
respect to the extensive quanta from which they arise ; and the 
changes in the molecule are the consequential differences in the 
actual occasions’ (Process and Reality, pp. 111-12). 


It is true that Professor Whitehead has been profoundly influenced 
by Jowett’s translation, and that his eternal objects have a definite 
affinity to Plato’s eternal Forms. But there is more of Plato in the 


1 Examples will be found in the notes on 29p—30c and 69¢, 3. 
XI 
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Adventures of Ideas than there is of Whitehead in the Timaeus. 
The modern reader is likely to be misled by the constant use of 
Whitehead’s ‘event’ as equivalent to Plato’s yryyduevoy. More- 
over, Plato expressly declares that his Forms ‘ never enter into 
anything else anywhere’ (52A)—-a cardinal point of difference 
between himself and Aristotle. Yet Professor Taylor writes: 


‘yéveoig . . . is, in fact, the ‘ ingredience of objects into events ”’, 
by which the “ passage ’’ of nature is constituted. ... The famous 
Forms . .. are what Whitehead calls “ objects ’’, and the point 


of insistence upon their reality is that Nature is not made up of 
the mere succession of events, that the passage of nature is a 
process of ‘‘ ingredience ’’ of objects into events’ (p. 131). Accord- 
ing to Professor Taylor’s main thesis, the philosophy of our dialogue 
belongs to a period which already seemed archaic to Aristotle: he 
regularly speaks of the fifth-century thinkers as ‘ the primitives ’ 
(oi dgyaior). Even if we restore this philosophy to Plato, it cannot 
usefully be paraphrased in terms which have first acquired their 
technical meaning in our own life-time. It is puzzling to find the 
contents of Timaeus’ discourse represented at one moment as more 
antique than Plato and at the next as more modern (and consider- 
ably more Christian) than Herbert Spencer. Accordingly, while 
every student must acknowledge a great debt to Professor Taylor’s 
researches, there is still room for a commentary based on the 
traditional assumptions and attempting to illustrate Plato’s thought 
in the historical setting of Plato’s century. 


Friends and colleagues have generously helped me with their 
advice on matters in which I needed a judgment more competent 
than my own. Sir Thomas Heath, whose masterly works on Greek 
mathematics I have constantly consulted and never in vain, has 
written long and careful answers to my inquiries. Professor 
Onians has allowed me to use freely the proofs of his valuable 
book, The Origins of Greek and Roman Thought. Iam also specially 
indebted to Dr. W. H. S. Jones, Professor D. S. Robertson, Mr. R. P. 
Winnington-Ingram, and Mr. R. Hackforth. The late Professor 
H. S. Foxwell kindly gave me permission to reproduce the photo- 
graph of the Armillary Sphere in his possession. Dr. R. T. 
Gunther tells me its probable date is about 1780-1820. In 1790 
C. F. Delamarche published Les usages de la Sphere et des Globes 
céleste et terresire, selon les hypotheses de Ptolémée et de Copermec, 
accompagnées de figures analogues. 

F. M. C. 

CAMBRIDGE 

1937 
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INTRODUCTION 


THE Timaeus belongs to the latest group of Plato’s works : Sophist 
and Statesman, Timaeus and Critias, Philebus, Laws. The whole 
group must fall within the last twenty years of his life, which 
ended in 347 B.c. at the age of eighty or eighty-one. The Laws 
is the only dialogue that is certainly later than the Timaeus and 
Critias. It is probable, then, that Plato was nearer seventy than 
sixty when he projected the trilogy, Timaeus, Critias, Hermocrates 
—the most ambitious design he had ever conceived. Too ambitious, 
it would seem; for he abandoned it when he was less than half- 
way through. The Critias breaks off in an unfinished sentence ; 
the Hermocrates was never written. Only the Timaeus is complete ; 
but its introductory part affords some ground for a conjectural 
reconstruction of the whole plan. 

The conversation in this dialogue and its sequel is supposed to 
take place at Athens on the day of the Panathenaea. We are to 
imagine that, on the previous day, Socrates has been discoursing 
to Critias, his two guests from Italy and Sicily, Timaeus of Locri 
and Hermocrates of Syracuse, and a fourth unnamed person who 
is to-day absent through indisposition. The Panathenaic festival 
would provide an obvious occasion for the strangers’ presence in 
Athens, as it does for the visit of Parmenides and Zeno in another 
of the late dialogues.+ 

he Athenian Critias is an old man, who finds it easier to remem- 
ber the long-distant past than what happened yesterday, and 
speaks of his boyhood as ‘very long ago’, when the poems of 
Solon could be described as a novelty. He cannot, therefore, be 
the Critias who was Plato’s mother’s cousin and one of the 
Thirty Tyrants. He must be the grandfather of that Critias 
and Plato’s great-grandfather.2 He tells us that he was eighty 


1 Parm. 127D. The comparison is made by Pr. i, 84. That ‘ the festival 
of the goddess’ (Athena) mentioned at 214 and 26£ is the Panathenaea is 
clear from the context in both places and would never have been doubted 
but for the unfounded notion that Socrates is supposed to have narrated 
on the previous day the whole of the Repubdjic, or a substantial part of it, 


as it stands in our texts. This will be considered below. > 


7 See Burnet, Gk. Phil. i, 338, and Appendix. Tr., p. 23. Diehl, P.-W.,, 
Real-Encycl., s.v. Kritias. v 
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years younger than his own grandfather, the Critias who was 
Solon’s friend. 

Hermocrates, according to Proclus (on 20A) and modern scholars, 
is the Syracusan who defeated the Athenian expedition to Sicily in 
Plato’s childhood (415-413 B.c.). Thucydides (vi, 72) describes 
him as a man of outstanding intelligence, conspicuous bravery, and 
great military experience. At his first appearance in the History 
(iv, 58) he delivers a wise speech at a conference of Sicilian states, 
advising them to make peace among themselves and warning them 
of the danger of Athenian aggression. Evidently at that date 
(424 B.c.) he was already a prominent figure in Sicilian politics. 
After the defeat of the Athenian expedition he was banished by the 
democratic party. He lost his life in an attempt to reinstate him- 
self by force, probably in 407 B.c. In the present gathering of 
philosophers and statesmen he is pre-eminently the man of action. 
Since the dialogue that was to bear his name was never written, 
we can only guess why Plato chose him. It is curious to reflect 
that, while Critias is to recount how the prehistoric Athens of nine 
thousand years ago had repelled the invasion from Atlantis and 
saved-the Mediterranean peoples from slavery, Hermocrates would be 
remembered by the Athenians as the man who had repulsed their 
own greatest effort at imperialist expansion. He had also attempted 
to reform from within his native city, Syracuse, the scene of Plato’s 
own abortive essays towards the reconstruction of existing society. 

There is no evidence for the historic existence of Timaeus of 
Locri. If he did exist, we know nothing whatever about him 
beyond Socrates’ description of him as a man well-born and rich, 
who had held the highest offices at Locri and become eminent in 
philosophy (204), and Critias’ remark that Timaeus was the best 
astronomer in the party and had made a special study of the nature 
of the universe. This is consistent with his being a man in middle 
life, contemporary with Hermocrates.1 The very fact that a man 


1T cannot follow Tr.’s inference from Socrates’ words that ‘ we cannot 
imagine him (Timaeus) to be less than seventy and he may be decidedly 
older’ (p. 17). Sir Arthur Eddington and Professor Dirac were both elected 
into chairs of mathematics at Cambridge in or about their thirtieth years. 
In the fifth century B.c. a man of that age might easily have read everything 
written in Greek on physics and mathematics. Nor did the Greeks wait till 
a man was nearing seventy before electing him to the highest offices. Tr. 
also says (p. 49) that ‘the youth of Hermocrates explains why he remains 
silent throughout the dialogue. Proclus saw that his silence is significant, 
but did not interpret it correctly.’ But Hermocrates does make a not 
unimportant contribution to the conversation on the only occasion offered 
him (20c), a fact on which Pr. comments. He also speaks in the introductory 
conversation of the Critias (1088) in terms which, with other passages, make 
it clear that he was to take the leading part in the third dialogue of the trilogy. 
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of such distinction has left not the faintest trace in political or 
philosophic history is against his claim to be a real person. The 
probability is that Plato invented him because he required a philo- 
sopher of the Western school, eminent both in science and states- 
manship, and there was no one to fill the part at the imaginary 
time of the dialogue. Archytas was of the type required,! a brilliant 
mathematician and seven times strategus at Tarentum; but he 
lived too late: Plato first met him about 388 B.c. In the first 
century A.D. a treatise On the Soul of the World and Nature was 
forged in the name of Timaeus of Locri. It was taken by the 
Neoplatonists for a genuine document, whereas it is now seen to 
be a mere summary of the Timaeus. In our dialogue, as Wilamo- 
witz observes (Plaion i, 591), Timaeus speaks dogmatically, but 
without any appeal to authority, and we may regard his doctrine 
simply as Plato’s own. So in the Sophist Plato speaks through 
the mouth of an Eleatic, who is yet not a champion of Parmenides’ 
system, but holds a theory of Forms unquestionably Platonic. 
Plato nowhere says that Timaeus is a Pythagorean. He some- 
times follows Empedocles, sometimes Parmenides; indeed he 
borrows something from every pre-Socratic philosopher of import- 
ance, not to mention Plato’s contemporaries. Much of the doctrine 
is no doubt Pythagorean ; and this gave the satirist Timon a handle 
for his spiteful accusation of plagiarism against Plato. When the 
treatise ascribed to Timaeus had been forged, it was assumed that 
this was the book from which Plato had copied (Pr. i, r and 7).? 
As a consequence, all the doctrines which the forger had found in 
the Timaeus itself were supposed to be of Pythagorean origin. The 
testimony of later commentators is vitiated by this false assumption. 

There is no ground for any conjecture as to the identity of the 
fourth person, who is absent. The only sensible remark recorded 
by Proclus is the observation of Atticus that he is presumably 
another visitor from Italy or Sicily, since Socrates asks Timaeus 
for news of-him (Pr. i, 20). Plato may have wished to keep open 
the possibility of extending his trilogy to a fourth dialogue and 
held this unnamed person in reserve. Socrates proposes that the 
three who are present (not Timaeus alone) shall undertake the 
whole task which the four were to have shared. He first recapitu- 
lates his own discourse of the previous day. Socrates, we are told, 
had been describing the institutions of a city on the lines of the 
Republic. He had ended by expressing his wish to see this city 
transferred from the plane of theory to temporal fact. He now 


1 As Frank observes, Plato und d. sog. Pythagoreer, 129, 
2 For the history of this document, see Tr., p. 39. | 
3 So Ritter, N. Unt., 181. ' 
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gives a summary of his own discourse, in response to Timaeus’ 
request to be reminded of the task to be performed by himself and 
his friends. Later (20c) it appears that such a reminder was really 
unnecessary, since the three have talked over the task required of 
them and have come prepared with a plan for its fulfilment. The 
summary is, in fact, entirely for the sake of informing the reader 
of Plato’s design to identify the citizens of the ideal state with the 
prehistoric Athenians of Critias’ romance. 

From ancient times to the present day many false inferences 
and theories have been founded on the situation imagined by Plato, 
in spite of his own clear indication conveyed in the statement that 
the summary actually given is complete: nothing of importance 
has been omitted (194, B). Plato could not have stated more plainly 
that Socrates is not to be supposed to have narrated the whole 
conversation in the Republic as we have it. It follows at once 
that he did not intend the Republic to stand as the first dialogue 
in his new series.1 If he had, no recapitulation would have been 
needed ; the stage should have been set in an introduction to the 
Republic itself. But some scholars have seen evidence here for an 
original edition of the Republic, containing only the parts sum- 
marised. Such speculations are baseless. The summary is con- 
fined to the external institutions of the state outlined in Republic ii, 
369-v, 471. It is impossible to imagine an edition of the dialogue 
omitting the whole of the analogy between the structure of the 
soul and that of the state, the analysis of the individual soul into 
three parts, and the discussion of the virtues of the individual and 
of the state ; nor could the omission of these topics in the summary 
be called a matter of no importance. The simple and natural 
conclusion was drawn long ago by Hirzel.2. No doubt Plato was 
thinking of the contents of that part of the Republic and intending 
his readers to recall them; but he was not the slave of his own 
fictions. There was nothing to prevent him from imagining 
Socrates describing his ideal state on more than one occasion. 
He tells us here that Socrates has outlined its institutions, and 
nothing more, on the previous day. That day, moreover, was not 
the day after the feast of Bendis (Thargelion 19 or 20), when the 
conversation with Glaucon and Adeimantus at the house of Cephalus 
took place, though nothing would have been easier than to mention 
that date if Plato had meant to identify Socrates’ discourse with 


1 As Pr., for example, imagined (i, 8). In consequence, he and other 
critics were puzzled how to explain why the Republic was to precede the 
Limaeus, and not follow it, as it obviously should (i, 200 ff.). 

* Dev Dialog. (1895), i, 257. So Ritter, N. Unt. 177, and Friedlander, 
Plat. Schr. 600. Cf. also Rivaud, Timée, p. 19. 
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the narration of the Republic. The present occasion is ‘ the festival 
of Athena ’,1 and one to which the projected discourse of Critias is 
appropriate. As Proclus remarks (i, 172), the Panathenaic dis- 
courses regularly celebrated the Athenian victories by land and 
sea in the Persian Wars, while Critias celebrates Athens by recount- 
ing her victory over the invaders from Atlantis. Proclus himself 
had no doubt that the Lesser Panathenaea was meant; he knew 
no more than that this festival ‘came after’ the Bendidea and 
thought it took place ‘ about the same time’ (i, 84-5), whereas he 
knew that the Greater Panathenaea fell in Hecatombaeon (i, 26). 
Neither festival, in fact, came within two months of the Bendidea. 
Plato probably intended the Greater Panathenaea. There is no 
other indication of the dramatic date; and it is unlikely that 
Plato had troubled himself about the question whether there was 
any such occasion on which Hermocrates could have visited Athens. 
The date is of no importance. In his earliest dialogues Plato was 
concerned to give the Athenians a true impression of Socrates’ 
character and activity, and he was at great pains to recreate the 
atmosphere of the times. That interest was long past. In the 
latest group there was no motive to keep up the illusion that the 
conversations had really taken place. From all this it follows that 
the dramatic date and setting of the Republic have no bearing 
whatever on the dramatic date of the Timaeus trilogy. Also no 
ground remains for any inference that Plato meant the contents of 
the later books of the Republic to be superseded or corrected by the 
Timaeus. 

The design of the present trilogy is thus completely independent 
of the Republic. What was that design? The political question 
answered in the Republic had been: What is the least change in 
existing society necessary to cure the evils afflicting mankind ? 
Plato had imagined a reformed Greek city-state with institutions 
based, as he claimed, on the unalterable characteristics of human 
nature. It appeared to be just within the bounds of possible 
realisation. Referring to hopes founded on Dion or on the younger 
Dionysius, he had said that his state might see the light of day, 
if some prince could be found endowed with the philosophic nature, 
and if that nature could escape corruption. But towards the end 
of the Republic Plato seems less hopeful, and the state recedes as 
a pattern laid up in heaven, by which the merits and defects of all 
existing constitutions might be measured and appraised. More- 
over, since that dialogue was written, Plato’s Sicilian adventures 


a 


1 ora, ev rH mavnytpe (the word implies an important festival) ; 265, 77 
aapovon Tis Beod Ovcig. There was no such festival on Thargelion 21. The 
Plynteria came five days later. 
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had ended in disappointment. Accordingly, the discourse re- 
capitulated at the opening of the Jimaeus covers only the outline 
of the state given in the earlier books of the Republic, ignoring all 
the later books, which had started from the question how it might 
be realised in the future and sketched its possible decline through 
lower forms of polity. The new trilogy is to transfer this state to 
the plane of actual existence, not in the future, but in the remote 
past, as the Athens of nine thousand years ago. This is the subject 
of the Crttias, introduced at once as the central theme of the whole. 

By way of preface, Tzmaeus is to recount his myth of creation, 
ending with the birth of mankind. The whole movement starts 
from the ideal world of the Demiurge and the eternal Forms, 
descending thence to the frame of the visible universe and the 
nature of man, whose further fortunes Critias will ‘take over’ 
for his story. Looking deeper, we see that the chief purpose of 
the cosmological introduction is to link the morality externalised 
in the ideal society to the whole organisation of the world.! The 
Republic had dwelt on the structural analogy between the state 
and the individual soul. Now Plato intends to base his conception 
of human life, both for the individual and for society, on the inex- 
pugnable foundation of the order of the universe. The parallel 
of macrocosm and microcosm runs through the whole discourse. 
True morality is not a product of human evolution, still less the 
arbitrary enactment of human wills. It is an order and harmony 
of the soul; and the soul itself is a counterpart, in miniature, of 
the soul of the world, which has an everlasting order and harmony 
of its own, instituted by reason. This order was revealed to every 
soul before its birth (41E); and it is revealed now in the visible 
architecture of the heavens. That human morality is so based on 
the cosmic order had been implied, here or there, in earlier works ; 
but the Timaeus will add something more like a demonstration, 
although in mythical form. 

In the next dialogue Critias will repeat the legend learnt by Solon 
from an Egyptian priest : how primitive Athens (now to be iden- 
tified with Socrates’ ideal state) had defeated the invaders from 
Atlantis. In the very hour when freedom and civilisation were 
saved for the mediterranean world, the victorious Athenians had 
themselves been overwhelmed by flood and earthquake. Atlantis 
also sank beneath the sea and vanished. What was to follow? 
The story was not to end with the cataclysm of the Critias ; and 
the Egyptian priest, discoursing at some length to Solon on these 
periodic catastrophes in which all but a small remnant of mankind 
perishes, has explained how the seeds of a new civilisation are 

1 Cf. Fraccaroli, p. 13. 
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preserved either on the mountains or in the river valleys, according 
as the destruction is by flood or fire. When it is by flood, as at 
the end of Critias’ story, the cities on the plains are overwhelmed ; 
only the mountain shepherds survive, and all culture is lost. Taking 
up the story at this point, what could Hermocrates do, if not 
describe ‘the re-emergence of culture in the Greece of prehistoric 
and historic times? If so, the projected contents of the unwritten 
dialogue are to be found in the third and subsequent books of the 
Laws. There, after some preliminary ramblings about music and 
wine in Books i and ii, the Athenian settles down to business at 
the opening of Book iii with the question: What is the origin of 
society and government ? In the immensity of past time myriads 
of states have arisen and perished, reproducing again and again 
‘he same types of constitution. How do they arise? Mankind 
1as often been almost destroyed by flood, plagues, and many other 
causes ; only a small remnant is left. Imagine one such destruc- 
tion—the Deluge. The herdsmen on the mountain-tops alone 
survived, while the cities on the plains or near the sea were over- 
whelmed. All arts and inventions perished; all statecraft was 
forgotten. Here is exactly the situation with which the Critias 
was to end, described in language very like that of the Egyptian 
priest. The Laws continues the story. After the deluge came a 
very long and slow advance towards the present state of things. 
Before the metals were rediscovered there was an idyllic phase of 
society, resembling descriptions of the Golden Age, under the rule 
of patriarchal custom. Next came the beginnings of agriculture 
pnd the formation of more permanent settlements. The coalescence 
f various tribes led to the growth of aristocracies, or perhaps 
‘Gees ea with kings and magistrates. A third stage saw the 
blending of different types of constitution. Mankind, forgetting 
he dangers of flood, ventured down from the hills. Cities like 
omer’s Troy were built once more on the plains. (Here we reach 
what was for the Greeks the dawn of history.) Then followed the 
rojan War; and the troubles consequent upon the warriors’ 
omecoming led to the migrations. Finally we reach the settle- 
pent of Crete and Lacedaemon. The Athenian recommends a 
S%uidy of this succession of social forms, to discover what laws 
Peserve a city or tend toruinit. The history of the Dorian states 
Gecests that government should be a mixture of monarchy and 
democracy. It is then proposed to apply this principle by framing 
aws for a new colony. Book iv opens with the choice of a site, 
d the rest of the treatise outlines the institutions. 
Since all this fits on exactly to the end planned for the Critias, 
7 may well have been Plato’s original purpose to use in the Her- 
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mocrates the material he had been collecting from a study of the 
laws of Greek states. The whole trilogy would then have covered 
the story of the world from creation, through prehistoric legend 
and all historic time, to a fresh project for future reform. But 
Plato was getting old. The composition of the Crittas seems to 
have been interrupted ; it stops in an unfinished sentence. After 
the interruption Plato might well feel that he could not complete 
all this elaborate romance about the invasion from Atlantis before 
starting upon the subject nearest his heart, which now fills ten 
books of the Laws.1 There was, in fact, by this time far too much 
material for a continuation of the Timaeus trilogy, even with the 
assistance of the unnamed absentee. So he abandoned the Crittas, 
and wrote the Laws in place of the Hermocrates.* 


1 In the same way (st parva licet) Mr. H. G. Wells has, with advancing 
years, grown impatient of the Utopian romance and taken to expressing hi: 
hopes and fears for the future through ever thinner disguises, ending witt 
autobiography. 

2 For the conjecture here elaborated see Raeder, 379. 


THE TIMAEUS 


I7A-27B. INTRODUCTORY CONVERSATION 


An account of the persons who take part in the conversation 
prefacing the discourse of Timaeus has already been given in the 
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Introduction (pp. 1-3). We may proceed at once to the text. 


SOCRATES. TIMAEUS. HERMOCRATES. CRITIAS 


SOCRATES. One, two, three—but where, my dear Timaeus, 
is the fourth of those guests of yesterday who were to 
entertain me to-day ? 

TIMAEuS. He suddenly felt unwell, Socrates ; he would not 
have failed to join our company if he could have helped it. 
Socr. Then it will fall to you and your companions to 
supply the part of our absent friend as well as your own. 
Tim. By all means; we will not fail to do the best we 
can. Yesterday you entertained us with the hospitality due 
to strangers, and it would not be fair if the rest of us were 
backward in offering you a feast in return. 

Socr. Well, then, do you remember the task I set you— 
all the matters you were to discourse upon ? 

Tim. We can remember some ; and you are here to remind 
us of any that we may have forgotten. Or rather, if it is 
not too much trouble, will you recapitulate them briefly 
from the beginning, to fix them more firmly in our minds ? 
Socr. I will. Yesterday the chief subject of my own dis- 
course was what, as it seemed to me, would be the best 
form of society and the sort of men who would compose it. 
Tim. Yes, Socrates, and we all found the society you 
described very much to our mind. 

SOcR. We began, did we not ? by separating off the farmers 
and all the other craftsmen from the class that was to fight 
in defence of the city ? 

Tim. Yes. : 
Ssocr. And when we assigned only one occupation to each 
man, one craft for which he was naturally fitted, these, we 
said, who were to fight on behalf of all, must be nothing else 
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17D. but guardians of the city against the assault of any that 
would injure her, whether from within or from without, 
18. dealing justice to their subjects mildly, as to natural friends, 
and showing a stern face to those enemies who meet them 
in battle. 
Tim. Quite true. 
Socr. There was, in fact, a certain temperament that we 
said a guardian should have, at once spirited and philosophic 
to an exceptional degree, enabling them to show a right 
measure of mildness or sternness to friend or foe. 
Tim. Yes. 
Socr. And for their education, they were to be trained in 
gymnastic and music and in all the studies suitable for them. 
Tim. Certainly. 

B. Socr. And the men so trained, we said, were never to regard 
gold or silver or anything else as their private possessions. 
Rather, as a garrison drawing from those whom they protect 
so;much pay for their services as would reasonably suffice 
men of a temperate life, they were to share all expense and 
lead a common life together, in the constant exercise of 
manly qualities and relieved from all other occupations. 
Tim. So it was provided. 

c. Socr. And then we spoke of women. We remarked that 
their natures should be formed to the same harmonious blend 
of qualities as those of men ;! and they should all be given 
a share in men’s employments of every sort, in war as well 
as in their general mode of life. 

Tim. That too was prescribed. 

Socr. And then there was the procreation of children. Here, 
perhaps, the novelty of our regulations makes them easy to 
remember. We laid down that they should all have their 
marriages and children in common. They were to contrive 
that no one of them should ever recognise his own offspring, 

p. but each should look upon all as one family, treating as 
brothers and sisters all who fell within appropriate limits of 
age, and as parents and grandparents, or as children and 
grandchildren, those who fell above or below those limits. 
Tim. Yes; that, as you say, is easy to remember. 

Socr. Then, in order that they might have the best possible 
natural dispositions from birth, we said, you remember, that 
the magistrates of both sexes must make secret arrangements 


1 guvappooréov refers to the proper blend of spirited and philosophic 
elements mentioned above, which exist in women as in men (Rep. 456). 
For cuvapyudrrev cf. Rep. 443D. 
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18E. for the contraction of marriages by a certain method of draw- 
ing lots, which would apportion both to the better men and 
to the worse partners like themselves and yet not lead to any 
ill-feeling, because they would imagine the allotment to be 
the result of chance. 
Tim. I remember that. 

1g. Socr. And further, the children of the better sort were to 
be educated, while those of the worse should be secretly 
dispersed through the rest of the community. The rulers 
were to keep the children under observation as they grew up, 
and from time to time take back again those who were found 
worthy, while the undeserving ones in their own ranks should 
take the places of the promoted. 
Tim. Just so. 
Socr. Well, then, my dear Timaeus, have we now passed 
in review all the main points of yesterday’s conversation ; or 
is there anything that we feel has been left out ? 

B. Tim. No, Socrates; you have exactly described what was 

said. 


As I have argued in the Introduction, we are evidently not to 
imagine that Socrates has, on the previous day, narrated the whole 
conversation in the Republic or any part of it. There is, in fact, 
no part of the Republic of which it could be said that ‘ all the main 
points ’ were covered by the above summary. Socrates now comes 
to the instructions he is supposed to have given on the previous 
day. He wishes the other three to draw a picture of his ideal 
State in actual existence. With his usual modesty, he represents 
this task as beyond his own powers. He had never been a man 
of action or taken part in politics. 


19B. Socr. I may now go on to tell you how I feel about the 

society we have described. I feel rather like a man who 

has been looking at some noble creatures in a painting, or 

perhaps at real animals, alive but motionless, and conceives 

c. a desire to watch them in motion and actively exercising 

the powers promised by their form. That is just what I 

feel about the city we have described: I should like to hear 

an account of her putting forth her strength in such contests 

as a city will engage in against others, going to war in a 

manner worthy of her, and in that war achieving results 

befitting her training and education, both in feats of arms 
and in negotiation with various other states. 

D. Now here, Critias and Hermocrates, my judgment upon 

II 
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19D. myself is that to celebrate our city and its citizens as they 
deserve would be beyond my powers. My incapacity is not 
surprising ; but I have formed the same judgment about 
the poets of the past and of to-day. Not that I have a low 
opinion of poets in general; but anyone can see that an 
imitator, of whatever sort, will reproduce best and most 
easily the surroundings in which he has been brought up; 

FE. what lies outside that range is even harder to reproduce 
successfully in discourse than it is in action. The sophists, 
again, I have always thought, have had plenty of practice in 
making fine speeches on other subjects of all sorts ; but with 
their habit of wandering from city to city and having no 
settled home of their own, I am afraid they would hardly 

hit upon ! what men who are both philosophers and statesmen 
would do and say in times of war, in the conduct of actual 
fighting or of negotiation. There remain only people of your 
condition, equipped by temperament and education for 

20. both philosophy and statesmanship. Tuimaeus, for instance, 
belongs to an admirably governed State, the Italian Locri,? 
where he is second to none in birth and substance, and has 
not only enjoyed the highest offices and distinctions his 
country could offer, but has also, I believe, reached the highest 
eminence in philosophy. Critias, again, is well known to 

all of us at Athens as no novice in any of the subjects we are 
discussing ; and that Hermocrates is fully qualified in all 
such matters by natural gifts and education, we may trust 

B. the assurance of many witnesses.3 Accordingly this was in 


1 doroyov. This unusual word recalls the description of rhetoric in the 
Gorgias 463A as a branch of Parasitism—‘ a profession which is not of the 
nature of an art, but demands a shrewd and virile spirit (puyijs oroyaotiKis 
Kai avdpelas) with a native cleverness in human relations’. Plato there 
seems to have echoed Isocrates’ eulogy of rhetoric as demanding ‘a virile 
and imaginative spirit’ (%vyfs avdpucfs Kal Sofaoriups, x. oop. 17), mali- 
ciously substituting o7oyaorixjs. In the Euthydemus (305c) Isocrates is 
evidently aimed at as one who is ‘on the borderline’ between philosophy 
and statesmanship and fails to make the best of either. 

2 The constitution of Locri was attributed to Zaleucus (Ar., Pol. 1274A, 22). 
At Laws 6388 the Athenian says that the Locrians are reputed to have the 
best laws of any western state. If Timaeus never existed, this would account 
for Plato’s choice of Locri for his native place. 

8 At 20a, 8 read elva: rafra ixaviv F Y, Pr., to avoid hiatus with ixavjv. 
So Blass (Att. Bered. ii, 458), who reckons hardly more than 50 cases of 
‘illegitimate’ hiatus in the Timaeus, some of which can be removed by 
adopting other MS. readings, as, for example, here and at 23a, 2 and 384, 4. 
The rest, he thinks, should be regarded with suspicion, and some can be 
easily removed by conjecture, e.g. mdvra for dmavra 78c,1. According to 
Raeder’s figures, the instances of illegitimate hiatus in Lysis, Apol., Gorg., 
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my mind yesterday when I was so ready to grant your request 
for a discourse on the constitution of society : I knew that, 
if you would consent to supply the sequel, no one could do it 
better ; you could describe this city engaged in a war worthy 
of her and acting up to our expectations, as no other living 
persons could. So, after fulfilling my part, I set you, in my 
turn, the task of which Iam nowreminding you. You agreed 
to consult among yourselves and to requite my hospitality 
to-day. So here I am in full dress for the entertainment, 
which I am most eager to receive. 

HERMOCRATES. Indeed, Socrates, as Timaeus said, we shall 
not fail to do our best, and we have no excuse for refusing. 
Yesterday, as soon as we had reached Critias’ guest-chamber, 
where we are staying, and even while we were still on the 
way there, we were considering this very matter. Critias 
then produced a story which he had heard long ago. Critias, 
will you repeat it now to Socrates, and he shall help us to 
judge whether or not it will answer the purpose of the task 
he is laying on us? 

CriT1As. It shall be done, if our remaining partner, Timaeus, 
approves. 

Tim. Certainly I approve. 

Crit. Listen then, Socrates, to a story which, though 
strange, is entirely true, as Solon, wisest of the Seven, once 
affirmed. He was a relative and close friend of Dropides, 
my great-grandfather, as he says himself several times in his 
poems ; and he told my grandfather Critias (according to 
the story the old man used to repeat to us) that there were 
great and admirable exploits performed by our own city 
long ago, which have been forgotten through lapse of time 
and the destruction of human life.! Greatest of all was one 
which it will now suit our purpose to recall, and so at once 
pay our debt of gratitude to you and celebrate the goddess, 
on her festival, with a true and merited hymn of praise. 
Socr. Good. But what was this ancient exploit that your 
grandfather described on Solon’s authority as unrecorded and 
yet really performed by our city? 


Phaedo, Republic range between 35 and 45 per page of the Didot edition. 
In Soph. and Polit. the figures drop to 0-6 and 0-4, and the Timaeus shows 
only a slightly higher figure, 1-1. There is a slight further rise in Philebus 
(3°7) and Laws (5°8). 

1 i.e. the almost complete destructions of mankind outside Egypt by flood 
or fire, the ¢opai dvOpuimwv of 22c and Laws 677A, one of which overwhelmed 
the actors in this exploit (d@opa rdv é¢pyacayévwy, 21D). Both Plato and 
Aristotle believed that such catastrophes occur. 
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Crit. I will tell you the story I heard as an old tale 1 from 
a man who was himself far from young. At that time, 
indeed, Critias, by his own account, was close upon ninety, 
and I was, perhaps, ten years old. We were keeping the 
Apaturia ; it was the Children’s Day.? For us boys there 
were the usual ceremonies: our fathers offered us prizes for 
reciting. Many poems by different authors were repeated, 
and not a few of us children sang Solon’s verses, which were 
a novelty in those days. One of the clansmen said—either 
because he really thought so or to please Critias—that he 
considered Solon to have shown himself not only extremely 
wise but, in his writings, the most free-spirited of poets. 
The old man—how well I remember it !—was much pleased 
and said with a smile: 

“Yes, Amynander; if only he had taken his poetry 
seriously like others, instead of treating it as a pastime, and 
if he had finished the story he brought home from Egypt 
and had not been forced to lay it aside by the factions and 
other troubles he found here on his return, I believe no other 
poet—not Homer or Hesiod—would have been more famous 
than he.’ 

“And what was the story, Critias ? ’ Amynander asked. 

‘It was about the greatest achievement ever performed 
by our city—one that deserved to be the most renowned of 
all, but through lapse of time and the destruction of the 
actors, the story has not lasted down to our time.’ 

‘ Tell it from the beginning’, said Amynander. ‘ How and 
from whom did Solon hear this tale which he reported as 
being true ? ’ 

‘In Egypt,’ said Critias, ‘at the apex of the Delta, where 
the stream of the Nile divides, there is a province called the 
Saitic. The chief city of this province is Sais, from which 
came King Amasis. The goddess who presides over their 
city is called in Egyptian Neith, in Greek, by their account, 
Athena ; they are very friendly to Athens and claim a certain 
kinship with our countrymen. Solon said that, when he 
travelled thither, he was received with much honour; and 
further that, when he inquired about ancient times from the 
priests who knew most of such matters, he discovered that 
neither he nor any other Greek had any knowledge of anti- 
quity worth speaking of. Once, wishing to lead them on 


v, ie. the story was already old when Critias heard it from Solon‘ 


and Critias himself was very old when he told it to his grandson. 
2 The day on which children were inscribed on the register of the clan. 
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to talk about ancient times, he set about telling them the 
most venerable of our legends, about Phoroneus the reputed 
first man and Niobe, and the story how Deucalion and Pyrrha 
survived the deluge. He traced the pedigree of their des- 
cendants, and tried, by reckoning the generations, to compute 
how many years had passed since those events. 

‘Ah, Solon, Solon,”’ said one of the priests, a very old 
man, ‘‘ you Greeks are always children ; in Greece there is 
no such thing as an old man.”’ 

“What do you mean ? ’”’ Solon asked. 

“You are all young in your minds,’ said the priest, “‘ which 
hold no store of old belief based on long tradition, no know- 
ledge hoary with age. The reason is this. There have 
been, and will be hereafter, many and divers destructions 
of mankind, the greatest by fire and water, though other 
lesser ones are due to countless other causes. Thus the story 
current also in your part of the world, that Phaethon, child 
of the Sun, once harnessed his father’s chariot but could not 
guide it on his father’s course and so burnt up everything 
on the face of the earth and was himself consumed by the 
thunderbolt—this legend has the air of a fable; but the 
truth behind it is a deviation of the bodies that revolve in 
heaven round the earth and a destruction, occurring at long 
intervals, of things on earth by a great conflagration. At 
such times all who live on mountains and in high regions 
where it is dry perish more completely than dwellers by the 
rivers or the sea. We have the Nile, who preserves us in so 
many ways and in particular saves us from this affliction 
when he is set free.4 On the other hand, when the gods 
cleanse the earth with a flood of waters, the herdsmen and 
shepherds in the mountains are saved, while the inhabitants 
of cities in your part of the world are swept by the rivers 
into the sea. But in this country the water does not fall 
from above upon the fields either then or at other times ; its 
way is always to rise up over them from below. It 1s for 
these reasons that the traditions preserved here are the oldest 
on record ; 2 though as a matter of fact in all regions where 
inordinate cold or heat does not forbid it mankind exists at all 


1 The question from what, and by what, the Nile is ‘ set free’ is discussed 
in the Appendix (p. 365). 

4 réyerar, Cf. Aeyouevov 21A, 5. Not ‘are said to be’: the Egyptian 
traditions are the oldest, because, although mankind is not completely 
destroyed anywhere, no records are kept elsewhere by the unlettered survivors 
of floods and conflagrations. 
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times in larger or smaller numbers. Any great or noble achieve- 
ment or otherwise exceptional event that has come to pass, 
either in your parts or here or in any place of which we have 
tidings,? has been written down for ages past in records that 
are preserved in our temples; whereas with you and other 
peoples again and again life has only lately been enriched 
with letters and all the other necessaries of civilisation when 
once more, after the usual period of years, the torrents from 
heaven sweep down like a pestilence leaving only the rude 
and unlettered among you. And so you start again like 
children, knowing nothing of what existed in ancient times 
here or in your own country. For instance, these genealogies 
of your countrymen, Solon, that you were reciting just now, 
are little better than nursery tales. To begin with, your 
people remember only one deluge, though there were many 
earlier ; and moreover you do not know that the bravest 
and noblest race in the world once lived in your country. 
From a small remnant of their seed you and all your fellow- 
citizens are derived; but you know nothing of it because 
the survivors for many generations died leaving no word 
in writing. Once, Solon, before the greatest of all destruc- 
tions by water, what is now the city of the Athenians was 
the most valiant in war and in all respects the best governed 
beyond comparison : her exploits and her government are said 
to have been the noblest under heaven of which report has 
come to our ears.”’ 

On hearing this, Solon was astonished and eagerly begged 
the priests to tell him from beginning to end all about those 
ancient citizens. 

‘ Willingly,’’ answered the priest; ‘‘I will tell you for 
your own sake and for your city’s, and above all for honour 
of the goddess, patroness of our city and of yours, who has 
fostered both and instructed them in arts. Yours she 
founded first by a thousand years, from the time when she 
took over the seed of your people from Earth and Hephaestus ; 
ours only in later time; and the age of our institutions is 
given in the sacred records as eight thousand years. Accord- 
ingly those fellow-countrymen of yours lived nine thousand 
years ago; and I will shortly describe their laws and the 
noblest exploit they performed; we will go through the 
whole story in detail another time at our leisure, with the 
records before us. 


1 Read dxowv (AY, Pr.), with Blass and A.-H., to avoid hiatus. See note 
On 20A. 
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24. “Consider their laws in comparison with ours; you will 
find here to-day many parallels illustrating your own 
institutions in those days. First, there is the separation of 
the priesthood from the other classes; next the class of 
craftsmen—you will find that each kind keeps to its own 
craft without infringing on another; shepherds, hunters, 

B. farmers.1. The soldiers, moreover, as you have no doubt 
noticed, are here distinct from all other classes; they are 
forbidden by law to concern themselves with anything but 
war. Besides, the fashion of their equipment is with spear 
and shield, arms which we were the first people in Asia to 
bear, for the goddess taught us, as she had taught. you first 
in your part of the world. Again, in the matter of wisdom, 
you see what great care the law has bestowed upon it here 
from the very beginning, both as concerns the order of the 

c. world, deriving from those divine things the discovery of 
all arts applied to human affairs, down to the practice of 
divination and medicine with a view to health, and acquiring 
all the other branches of learning connected therewith.? All 
this order and system the goddess had bestowed upon you 
earlier when she founded your society, choosing the place 
in which you were born because she saw that the well- 
tempered climate would bear a crop of men of high intelli- 
gence. Being a lover of war and of wisdom, the goddess chose 

Dp. out the region that would bear men most closely resembling 
herself and there made her first settlement. And so you dwelt 
there with institutions such as I have mentioned and even 
better, surpassing all mankind in every excellence, as might 
be looked for in men born of gods and nurtured by them. 

“Many great exploits of your city are here recorded 


1 Isocrates’ Busiris (certainly earlier in date than the Timaeus) mentions 
the Egyptian caste system, and is itself based on Herod. ii, 164-8. But it 
is not unlikely that Plato himself had visited Egypt. 

2 A.-H. suspects the soundness of the text here. The general sense seems 
to be that the Egyptians base all the arts applied to human life on the study 
of the heavens (for dravra aveuvpwy meaning the invention of arts, cf. Xeno- 
phanes frag. 18 otro: an’ apyis mavra Beoi Ovntoio’ Umddekav, GAAG xpovw CyTobvres 
edevpioxovaw dyevov). Plato’s language recalls Isocrates, Busiris 21: 
Busiris is ris wepi riv dpdvyow empedcias airtos. The leisure he provided for 
the priests enabled them to discover the art of medicine and to practise 
philosophy. The younger priests study astronomy, calculation, and geometry 
(perhaps the paéyuara Plato mentions in the last clause). According to 
Diod. 1, 82, 3 Egyptian physicians were bound to follow the treatment laid 
down by ancient physicians in sacred books, and condemned to death for 
departing from it. Aristotle (Pol. iii, 1286a, 13) says that they were allowed 
to alter the treatment after the fourth day. 
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for the admiration of all; but one surpasses the rest in 
greatness and valour. The records tell how great a power 
your city once brought to an end when it insolently advanced 
against all Europe and Asia, starting from the Atlantic ocean 
outside. For in those days that ocean could be crossed, 
since there was an island ! in it in front of the strait which 
your countrymen tell me you call the Pillars of Heracles. 
The island was larger than Libya and Asia put together; 
and from it the voyagers of those days could reach the other 
islands, and from these islands the whole of the opposite 
continent bounding that ocean which truly deserves the name. 
For all these parts that lie within the strait I speak of, seem 
to be a bay with a narrow entrance; that outer sea is the 
real ocean, and the land which entirely surrounds it really 
deserves the name of continent in the proper sense.2) Now 
on this Atlantic island there had grown up an extraordinary 
power under kings who ruled not only the whole island but 
many of the other islands and parts of the continent ; and 
besides that, within the straits, they were lords of Libya 
so far as to Egypt, and of Europe to the borders of Tyrrhenia. 
All this power, gathered into one, attempted at one swoop 
to enslave your country and ours and all the region within 
the strait. Then it was, Solon, that the power of your city 
was made manifest to all mankind in its valour and strength. 
She was foremost of all in courage and in the arts of war, 
and first as the leader of Hellas, then forced by the defection 
of the rest to stand alone, she faced the last extreme of 
danger, vanquished the invaders, and set up her trophy ; 
the peoples not yet enslaved she preserved from slavery, 
and all the rest of us who dwell within the bounds set by 
Heracles she freed with ungrudging hand. Afterwards there 
was a time of inordinate earthquakes and floods ; there came 
one terrible day and night, in which all your men of war 
were swallowed bodily by the earth, and the island Atlantis 
also sank beneath the sea and vanished. Hence to this day 
that outer ocean cannot be crossed or explored, the way 
being blocked by mud, just below the surface,’ left by the 
settling down of the island.” ’ 


1 Serious scholars now agree that Atlantis probably owed its existence 
entirely to Plato’s imagination. See Frutiger, Mythes de Platon, 244 ff. 

2 The Etym. Mag. connects 7zeipos with drepos: land not bounded by 
sea as an island is. avreAds should be taken with wepi€youca. The outer 


continent is 


‘ 


unbounded ’ as forming a completely unbroken ring. 


* Reading xara Bpaxéos, ‘at a slight depth’. See Appendix, p. 366. 
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Now, Socrates, I have given you a brief account of the 
story told by the old Critias as he heard it from Solon. When 
you were speaking yesterday about your state and its citizens, 
I recalled this story and I was surprised to notice in how many 
points your account exactly agreed, by some miraculous 
chance, with Solon’s. But I would say nothing at the 
moment; after so long an interval, my memory was im- 
perfect. So I resolved that I would not repeat the story 
until I had first gone over it thoroughly in my own mind. 
That is why I so readily agreed to the task you laid upon us 
yesterday ; I thought that in any case like this the hardest 
part is to find some suitable theme as a foundation for one’s 
design, and that that need would be fairly well supplied. 
Accordingly, as Hermocrates has told you, no sooner had 
I left yesterday than I set about repeating the story to our 
friends as I recalled it, and when I got home I recovered 
pretty well the whole of it by thinking it over at night. How 
true is the saying that what we learn in childhood has a 
wonderful hold on the memory! I doubt if I could recall 
everything that I heard yesterday ; but I should be sur- 
prised if I have lost any detail of this story told me so long 
ago. I listened at the time with much boyish delight, and 
the old man was very ready to answer the questions I kept 
on asking; so it has stayed in my mind indelibly like an 
encaustic picture. Moreover, I told it all to our friends early 
this morning, so that they might be as well provided as 
myself with materials for their discourse. 

To come to the point I have been leading up to: I am 
ready now, Socrates, to tell the story, not in summary, 
but in full detail as I heard it. We will transfer the state 
you described yesterday and its citizens from the region of 
theory to concrete fact ; we will take the city to be Athens 
and say that your imaginary citizens are those actual ances- 
tors of ours, whom the priest spoke of. They will fit per- 
fectly, and there will be no inconsistency in declaring them 
to be the real men of those ancient times. Dividing the 
work between us, we will all try to the best of our powers to 
carry out your injunctions properly. It is for you to consider, 
Socrates, whether this story will suit our purpose or we must 
look for another in its stead. | 
Socr. How could we change it for the better, Critias? Its 
connection with the goddess makes it specially appropriate 
to her festival to-day ; and it is surely a great point that it 
is no fiction, but genuine history. How and where shall we 
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26£. find other characters, if we abandon these? No, you shall 
speak and good luck! be with you; I have earned by my 
27. discourse of yesterday the right to take a rest and listen. 
Crit. Then I will submit to you the plan we have arranged 
for your entertainment, Socrates. We decided that Timaeus 
shall speak first. He knows more of astronomy than the 
rest of us and has made knowledge of the nature of the universe 
his chief object ; he will begin with the birth of the world 
and end with the nature of man. Then I am to follow, taking 
over from him mankind, whose origin he has described, and 
from you a portion of them who have received a supremely 
B. good training. I shall then, in accordance with Solon’s 
enactment as well as with his story, bring them before our 
tribunal and make them our fellow-citizens, on the plea that 
they are those old Athenians of whose disappearance we are 
informed by the report of the sacred writings. In the rest 
of our discourse we shall take their claim to the citizenship 
of Athens as established. 
Socr. I see that I am to receive a complete and splendid 
banquet of discourse in return for mine. So you, Timaeus, 
are to speak next, when you have invoked the gods as custom 
requires. 


It has often been remarked that this introductory conversation, 
right down to Critias’ last speech, might have been written for the 
Crittas only, as if the task set by Socrates could have been com- 
pletely fulfilled by the story of Atlantis. Plato’s purpose may have 
been to indicate that, now as ever, his chief interest lies in the field 
of morals and politics, not in physical speculation. The whole 
cosmology of the Tzmaeus is only a preface to the legendary picture 
of the ideal state in action and to whatever were to have been the 
contents of the Hermocrates. Another motive for here anticipating 
the Atlantis story was suggested by Longinus (Pr. i, 83). The 
Timaeus is not easy reading; and the physiological and medical 
chapters towards the end would be repellent to many. The reader 
might be encouraged to persevere by the promise of an exciting 
romance to follow. It is, at any rate, well to remember that the 
unfinished state of the trilogy gives the T1maeus a prominence it 
would not have had in the completed design. 


1 Good luck is invoked here, the gods below (27c). Cf. Laws vi, 757E @eov 


Kal avabiy réynv Kal tore ev evyais éemKadoupevovs. At Epin. 991D and 992A 
Bedv xareiv and riynv xadelv are treated as equivalent. 
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THE DISCOURSE OF TIMAEUS 


27C-29D PRELUDE. The nature and scope of Physics 


TIMAEvS’ ‘ prelude ’, marked off from what follows by Socrates’ 
expression of approval (29D), lays down the principles of the whole 
discourse and defines the limitations of any treatment of physics. 
It is constructed with great care. After the opening invocation 
of the gods, the second paragraph states three general premisses 
concerning anything that is not eternal, but comes to be. These 
premisses are then applied successively to the visible universe. (1) 
The eternal is the intelligible ; what comes to be is the sensible. 
Since the world is sensible, it must be a thing that comes to be. 
(2) Whatever comes to be must have a cause. Therefore the world 
has a cause—a maker and father; but he is hard to find. (3) The 
work of any maker will be good only if he fashions it after an eternal 
model. The world is good ; so its model must have been eternal. 
Finally, the conclusion is drawn: any account that can be given 
of the physical world can be no better than a ‘ likely story ’, because 
the world itself is only a ‘likeness’ of unchanging reality. 


27C. Tim. That, Socrates, is what all do, who have the least 

portion of wisdom: always, at the outset of every under- 

taking, small or great, they call upon a god. We who are 

now to discourse about the universe—how it came into being, 

or perhaps had no beginning of existence—must, if our senses 

be not altogether gone astray, invoke gods and goddesses 

with a prayer that our discourse throughout may be above 

all pleasing to them and in consequence satisfactory to us. 

D. Let this suffice, then, for our invocation of the gods; but we 

must also call upon our own powers,” so that you may follow 

most readily and I may give the clearest expression to my 
thought on the theme proposed. 


Huitvy is usually taken to mean ‘consistently with ourselves’ 
and translated ‘ consistent with itself’. But this should be ézopévws yyiv 
avrots, and at 29c we are told not to expect avrovds €aurois dpodAoyoupévous 
Adyous. Proclus rightly understood ézrouevws as ‘ secondarily’ or ‘ conse- 
quentially ’ (as at Ar., Met. 1032A, 22: the word ‘ being’ applies primarily 
to substances, éropevws to other categories): he writes rotro yap ¢€ot ro 
dxporatov Bewpias téAos, 76 els Tov Oeiov dvadpapety vodv. . . . Sevrepov de 87 Kal 
érdpevoy TovTw TO KaTa Tov avOpwmwwov voiv Kal TO THS emoTHpns Pos Siavepavacbar 
77 GAnv Gewpiav (I, 221). ypiv depends on xara voiv, aS at 17C Kal pada ye juiv 
. . « Ka7a vodv, 26D ef Kata vodv 6 Adyos Hyuiv otros. érropévws replaces the usual 
éretra partly for euphony, partly perhaps to suggest that the discourse, if 
pleasing to heaven, should consequently be satisfactory to us. 

270 judrepov, SO A.-H. Cf. 70 dudv, ‘my incapacity’ (19D, 3). 
2I 
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27D. We must, then, in my judgment, first make this distinc- 

| tion : what is that which is always real and has no becoming, 

28. and what is that which is always becoming and is never 

real? That which is apprehensible by thought with a 

rational account is the thing that is always unchangeably 

real ; whereas that which is the object of belief together with 

unreasoning sensation is the thing that becomes and passes 

away, but never has real being.! Again, all that becomes 

must needs become by the agency of some cause ; for without 

a cause nothing can come to be. Now whenever the maker 

of anything looks to that which is always unchanging and 

uses a model of that description in fashioning the form and 

quality of his work, all that he thus accomplishes must be 

B. good.? If he looks to something that has come to be and 
uses a generated model, it will not be good. 

So concerning the whole Heaven or World—let us call it 
by whatsoever name may be most acceptable to it 3—we 
must ask the question which, it 1s agreed, must be asked 
at the outset of inquiry concerning anything: Has it always 
been, without any source of becoming; or has it come to 
be, starting from some beginning? It has come to be; for 
it can be seen and touched and it has body, and all such 

c. things are sensible; and, as we saw, sensible things, that 
are to be apprehended by belief together with sensation, are 
things that become and can be generated. But again, that 
which becomes, we say, must necessarily become by the 
agency of some cause. The maker and father of this universe 
it is a hard task to find, and having found him it would be 
impossible to declare him to all mankind. Be that as it 
may, we must go back to this question about the world: 

29. After which of the two models did its builder frame it—after 
that which is always in the same unchanging state, or after 
that which has come to be? Now if this world is good and 


1 With Pr. (i. 240) I take det xara ravdra dv (= 70 ov del, yeveow 3é odK Exov 
above) and yryvopevov kat drrodAvpevor, ovTws dé oddSérore Gv (= TO yryvouevor per del, 
év 5€ ovdérore above) as the terms to be defined and 76 vojoe . . . mepiAnmrov 
and 70... dofacrov as the definitions demanded in the previous sen- 
tence. Cf. the repetition of this statement below at 28B, 8 ‘as we saw, 
sensible things, apprehensible by belief together with sensation, ave things 
that come to be and can be generated ’. 

2 xaddv, ‘ good ’, ‘ satisfactory ’, as at Gen. 1. 8, ‘ God saw that it was good ’ 
(elev 6 Beds Gr naddv, LXX). The Greek word means also ‘ desirable’, 
‘ beautiful ’, and will be sometimes so translated. 

3‘ Heaven’ (ovpavds) is used throughout the dialogue as a synonym of 
cosmos, the entire world, not the sky. 
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its maker is good, clearly he looked to the eternal; on the 
contrary supposition (which cannot be spoken without 
blasphemy), to that which has come tobe. Everyone, then, 
must see that he looked to the eternal; for the world is 
the best of things that have become, and he is the best of 
causes. Having come to be, then, in this way, the world 
has been fashioned on the model of that which is compre- 
hensible by rational discourse and understanding and is 
always in the same state. 

Again, these things being so,! our world must necessarily 
be a likeness of something. Now in every matter it is of 
great moment to start at the right point in accordance with 
the nature of the subject. Concerning a likeness, then, and 
its model we must make this distinction: an account is of 
the same order 2 as the things which it sets forth—an account 
of that which is abiding and stable and discoverable by the 
aid of reason will itself be abiding and unchangeable (so far 
as it is possible and it lies in the nature of an account to be 
incontrovertible and irrefutable, there must be no falling 
short of that) ;? while an account of what is made in the 
image of that other, but is only a likeness, will itself be but 
likely, standing to accounts of the former kind in a propor- 
tion: as reality is to becoming, so is truth to belief. If 
then, Socrates, in many respects concerning many things 
—the gods and the generation of the universe—we prove 
unable to render an account at all points entirely consistent 
with itself and exact, you must not be surprised. If we can 
furnish accounts no less likely than any other, we must be 
content, remembering that I who speak and you my judges 
are only human, and consequently it is fitting that we should, 
in these matters, accept the likely story and look for nothing 
further. 

Socr. Excellent, Timaeus; we must certainly accept it as 
you say. Your prelude we have found exceedingly accept- 
able ; so now go on to develope your main theme. 


The chief point established in this prelude is that the visible 
world, of which an account is to be given, is a changing image or 
likeness (ezkon) of an eternal model. It is a realm, not of being, 
but of becoming. The inference is that no account that we or 


1‘ These things’ means the whole application to the world of the three 
foregoing premisses. There should be a full stop before rovrwv 5€ trapxydvrwv ad 
as before rovrou 8 vmdpyxovros ad at 300C, 2. 

2 ovyyerjs in this sense, 314, I. 

* Burnet’s text. The uncertainty of the reading does not affect the sense. 
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anyone else can give of it will ever be more than ‘likely’. There 
can never be a final statement of exact truth about this changing 
object. 

(1) Being and Becoming. The first premiss lays down the 
Platonic classification of existence into two orders. The higher is 
the realm of unchanging and eternal being possessed by the Platonic 
Forms. This contains the objects of rational understanding accom- 
panied by a rational account (ueta Adyov), namely, the discursive 
arguments of mathematics and dialectic which yield a securely 
grounded apprehension of truth and reality.1. The lower realm 
contains ‘that which is always becoming ’, passing into existence, 
changing, and perishing, but never has real being. This is the 
world of things perceived by our senses. Sense-perception, as 
Proclus remarks (i, 249), is “ unreasoning ’ in several ways. Sight 
tells us that an apple is red, smell, that it is fragrant, taste, that it 
is sweet ; judgment (not sense) tells us that it is an apple. If the 
sun looks to our eyes a foot in width, the reasoning which assures 
us that the sun is really larger than the earth will never make it 
look any bigger. Finally, sense can never apprehend what white- 
ness 7s; sight is merely aware, by its own passive affection, that 
some object is white. The judgments we pass on objects of per- 
ception are also unreasoned. They can only state what is, at best, 
a fact when the judgment is made, though it may cease to be a 
fact when the object changes. The reason why can only be appre- 
hended by the higher faculty of understanding. 

The application of this premiss tells us that the visible world— 
the object of physics, as distinct from mathematics and dialectic 
—belongs to the lower order of existence. As having a visible and 
tangible body, it is an object of perception and of judgments based 
on perception. Accordingly, it belongs to the realm of ‘ things 
that become and can be generated’. It is not eternal, but has a 
beginning or source of becoming. 

The ambiguity of the word ‘becoming’ (yéveows, yplyvecbar) 
gave rise to a controversy on the question whether Plato really 
meant, as he appears to mean, that the world had a beginning in 
time. (a) A thing comes into existence at some time, either suddenly 
or at the end of a process during which it has been developing 
(if it is a natural object that is born and grows) or'has been fashioned 
(if it is a thing made by a craftsman). This sense of the word 
corresponds to the notion of a cause imaged as a father who begets 
his offspring, or as a maker who fashions his product out of his 


1So at 51E rational understanding is ‘always accompanied by a true 
account’ (dei per’ aAnfois Adyov), whereas ‘true opinion’ can give no 
rational account of itself (is dAoyov). 


24 


BEING AND BECOMING 


materials. The thing is not there at the beginning of the process ; 
it is there at the end: we can say ‘it has become’. (b) To ‘ be- 
come’ can also mean to be in process of change. The word is used 
of events that ‘are happening’; or changes that are ‘ going on’. 
It is true that in such ‘ becoming ’ something new is always appear- 
ing, something old passing away; but the process itself can be 
conceived as going on perpetually, without beginning or end. For 
this perpetual becoming the sort of cause needed is not a cause 
that will start the process at some moment and complete it at 
another, but a cause that can sustain the process and keep it going 
endlessly. For such a cause both the images, ‘ father ’ and ‘ maker’, 
are inappropriate. We should need rather to think of some ideal 
or end, constantly exercising a force of attraction, and perhaps 
of some impulse in the thing itself, constantly aspiring towards the 
ideal. 

Which kind of becoming did Plato mean to attribute to the 
physical world? On the surface, he speaks of becoming in the 
first sense, as if the ordered world came into existence at some time 
out of a previous state of disorder. It was made by a divine 
Craftsman, and completed once for all (dzotedciobat, 288, 1). 
The question is immediately prejudged where he simply substitutes 
for the cause of becoming, mentioned in the second premiss, the 
maker, mentioned in the third. We may compare the division of 
production in the Sophist (2658) into the two kinds, divine and 
human. Is the coming into being of natural things out of not- 
being to be attributed to divine craftsmanship (Oc00 dnutovoyotrtos), 
“a causation which, working with reason and art, is divine and 
proceeds from divinity’, or to ‘ Nature, giving birth to them as 
a result of some spontaneous cause that generates without in- 
telligence’? Both speakers accept the alternative of divine 
craftsmanship. The suggestion in either case is that the world 
had a beginning of existence in time. The only question is, whether 
it was made upon a divine plan or grew by some blind spontaneous 
impulse. Similarly in the Philebus (26£) we hear that all things 
that become must have some cause (aitéa), and this is immediately 
identified with ‘the maker’ (td zowotv) ; ‘what becomes’ and 
“what is made’ are two names for one thing. As in the Timaeus, 
the Craftsman (16 dnutovgyotv) is substituted as the equivalent 
of ‘the maker’ and of ‘ the cause’; and later (28D) this cause is 
said to be Intelligence, the King of Heaven and Earth. 

On the other hand, the statement that the world ‘ has become’ 
in this sense is formally contradicted by the language of the first 
premiss, which contrasts with the eternally real ‘that which is 
always becoming, but never has real being’. This phrase can only 
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mean what ‘ becomes’ in the second sense, what is everlastingly in 
process of change. The application of the premiss to the visible 
world must mean that the world belongs to the lower order of 
existence so described. This is clear from the reason Plato gives 
for saying that the world ‘has become’: ‘for it is visible and 
tangible and has a body and all such things are sensible,’ and what 
is sensible belongs to the lower order, in contrast with the realm of 
eternal being. Modern authorities, accordingly, agree with Proclus, 
who contrasts the undivided and eternal being of the intelligible, 
which is not in time, with the everlasting existence in time of the 
world. The phrase ‘it has become’ he understands as meaning 
that the world possesses ‘ the existence that is measured by time’, 
a derivative and dependent existence which is not self-sufficing. 
In this matter Proclus was following the main tradition of the 
Academy, from Xenocrates, Plato’s second successor, onwards.1 
Speaking of contemporaries at the Academy, Aristotle writes: 
‘They say that in describing the generation of the world they are 
doing as a geometer does in constructing a figure, not implying 
that the universe ever really came into existence, but for purposes 
of exposition facilitating understanding by exhibiting the object, 
like the figure, in process of formation ’ (decaelo, 279b, 33). Professor 
Taylor finds that ‘apparently this tradition was steadily main- 
tained by almost all the Platonists down to the time of Plotinus 
(in the third century A.D.). Proclus mentions only two dissentients, 
Plutarch himself and Atticus, an acute and learned Platonist of 
the age of the Antonines.’ Though Aristotle chose to criticise 
Plato’s statement in its apparently literal meaning, his colleague 
Theophrastus recorded the Academic interpretation as at least 
possible.* This question is, of course, bound up with the question 
whether the Demiurge, as such, is mythical. If he was not really 
a ‘maker’, then there was no moment of creation. We shall 
presently argue in support of this position. For the present we 
may accept the Academic tradition. 

(2) The Cause of Becoming. It follows that the ‘ cause’ of this 
becoming must be a perpetually sustaining cause. The application 
of the second premiss merely states that the maker and father of 
the universe is hard to find and impossible to declare to all men. 
Plato, in fact, does not pretend to have solved the mystery of the 
universe ; and had he done so, he would not (as the Seventh Letter 
declares) have set down the solution in writing for all men to read 


1 The evidence is collected by Tr., p. 67. 

2 See Tr., p. 69, note. Add the testimony of Albinus (‘ Alcinous ’) : ‘ When 
Plato speaks of the world as “‘ generated ”’, it is not to be understood that 
there ever was a time when the world did not exist’ (Didasc., ch. xiv). 
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and misunderstand. He was certain that the visible world ex- 
hibited the working of a divine intelligence aiming at what is good, 
and he held it to be of the utmost importance for the conduct of 
human life that this should be believed. The truth is best con- 
veyed by the image of the divine maker, pictured as distinct (like 
the human craftsman) from his model, his materials, and his work. 
But he here warns us not to imagine that, in using this image, he 
has declared the true nature of the cause. It is to be taken, not 
literally, but as a poetical figure. The whole subsequent account 
of the world is cast in a mould which this figure dictates. What is 
really an analysis of the elements of rational order in the visible 
universe and of those other elements on which order is imposed, 
is presented in mythical form as the story of a creation in time. 
Plato had used a similar device in the Republic, where the analysis 
of the ideal State is cast into the form of a history, starting from 
the barest necessities of social life and adding storey upon storey 
to the fabric. He did not mean that any actual state ever came 
into existence by these stages. What the sustaining cause is, Plato 
does not tell us and could not tell us without stepping outside the 
framework of the very myth he is constructing.!. This question, 
again, must be held in reserve till we have considered the status 
of the Demiurge. 

(3) Model and copy. The third premiss and its application 
develope further the image of the craftsman and his model. If 
a craftsman copies an eternal model, his work will be good; if 
the model is a generated thing, it will not be so. The reference 
is to Republic x, where the good type of craftsman is the carpenter 
who makes an actual bed, taking for his model ‘ the real bed ’— 
a Form which he does not create or invent, but which exists in the 
nature of things. The bad type is the painter who takes a generated 
thing, the carpenter’s bed, for his model, and produces only an 
appearance of a thing which itself is not wholly real, an image of 
an image. The same analogy is drawn in the Sophist, 265. The 
‘divine production of originals’ (the contents of the visible world, 
made by the Demiurge in the Tzmaeus) is parallel to the human 
craftsmanship which builds an actual house. In nature there are 
also dream-images, shadows, reflections, parallel to the painter's 

1 Tr. here outruns Plato’s exposition: ‘ The physical world, then, has a 
maker. ... This means, exactly as the dogma of creation does in Christian 
theology, that the physical world does not exist in its own right, but depends 
on a really self-existing being, the ‘“‘ best puy/’’, God, for its existence.’ I 
am not theologian enough to know what the orthodox interpretation of the 
dogma of creation is; but myriads of Jews and Christians, from Moses to 


the present day, have believed that in the beginning God created the heavens 
and the earth, and have understood ‘ beginning’ in a temporal sense. 
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picture of a house, “a man-made dream for waking eyes.’ In the 
application here it is argued that, since the visible world is, in fact, 
good, its maker must have copied a model that is eternal. The 
world, then, is a copy, an image, of the real. It is not, indeed, 
like an artist’s painting, at the third remove from reality; but 
on the other hand it is not wholly real. Plato will return to consider 
the nature of the model at 3oc. 

Physics only a ‘likely story’. Hence follows the conclusion in 
the last paragraph: the visible world being only a likeness of the 
real, no account of it can be more than a likely story. 

Here it is important to observe that the statement that the world 
is an image or likeness is independent of the symbolism of the 
Demiurge creating his work after a model. Not all images are 
made by artists. Among likenesses, Plato often instances reflec- 
tions in water or in a mirror. For these all that is required is the 
thing reflected, the reflection, and the medium which holds it. If 
the world is an image of that sort, we can dispense with the maker 
in any literal sense. The realm of Forms will be the original, the 
visible world the reflection ; and the medium will be that Recep- 
tacle of becoming which is later provided. We shall, in fact, find 
in the second part of the dialogue that the three factors needed are 
Being, Becoming, and Space (52D), and the symbol of the father 
is there transferred to Being, which serves as the model for Be- 
coming (50D), as if the Forms themselves could be credited with 
the power to beget Becoming in the womb of Space, or to cast 
their reflections on that medium. It is true that this symbolism 
again cannot be taken literally: the Forms can possess no gener- 
ating power. There must also be a rational soul to cause motion. 
But, however this moving cause may be mythically represented, 
the conclusion that the visible world is an image of the eternal 
remains. It is supported by many passages in other dialogues 
which are not mythical in form. It is, indeed, the cardinal doctrine 
of Platonism. 

The doctrine carries with it the conclusion that since the world 
is only a likeness of the real, any account of it can be no more than 
a ‘likely ’ story. This means that there can be no exact, or even 
self-consistent, science of Nature. The view is characteristically 
Platonic. There is no evidence that any of the earlier Pythagoreans 
doubted the possibility of physical science. On the contrary, 
Aristotle says that they did not distinguish sensible bodies from 
the solids of mathematics, as if they agreed with the physical 
philosophers in general that the visible world is the real. In fact, 

1 Met. 989b, 29 ff. This is one of many grounds for rejecting the thesis 
that the Timaeus is merely reproducing fifth-century Pythagoreanism. 
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they ignored the distinction here drawn by Plato between the field 
of eternal truth, which includes mathematics, and the region of 
physics. 

In Plato’s view there can be no exact science or knowledge of 
natural things ‘because they are always changing.1 The objects 
of mathematical science are timeless and invariable; the things 
of sense are always in process of becoming. An ‘ account’ must 
be of the same order as its objects. The objects of physics are 
of the lower order, apprehensible only by belief involving sense- 
perception. The substance of our account of them must be related 
to truth in the same way as Becoming to Being—the relation of a 
‘likeness ’ to reality. This analogy was symbolised in Republic vi 
by the Divided Line, of which the lower part stands for belief 
(66a or ziotic) and its changing objects, the higher part for rational 
understanding and true reality. There is, accordingly, no such 
thing as a science of Nature, no exact truth to which our account 
of physical things can ever hope to approximate. 

I here differ from Professor Taylor, who says that the cosmology 
of the Timaeus ‘ properly speaking is not “ science ’’ but “ myth ”’, 
1ot in the sense that it is baseless fiction, but im the sense that tt 1s 
he nearest approximation which can “ provisionally ’’ be made to exact 
ruth’ (p. 59, my italics). Things which change or move or grow 
ire always ‘ turning out to be more or less than we had supposed 
-hem to be’, and so, in all the natural sciences, we need ‘ to be perpet- 
sally revising and improving on the results ’ we have reached about 
them. ‘ Physical “laws ’’ are always being revised and “ correc- 
ted ’’ in the light of newly discovered “‘ facts ’’ or of more accurate 
measurements of ‘ facts’’ which were already familiar.’ This is 
a modernism. It implies that there is an exact truth in physics, 
to which we can constantly approximate. Plato denies this. The 
becoming which makes physical things unknowable cannot be 
reduced to their ‘ turning out to be more or less than we had sup- 
posed’. A similar confusion is suggested by Burnet’s account of 
the Timaeus (Greek Phil. i, 340): Our account of the world ‘ will 
ibe truth in the making, just as the sensible world is the intelligible 
-vorld in the making’. The phrase ‘in the making’ suggests that 
he sensible world is on the way to become, and might end by 

coming, the intelligible world, and similarly that our accounts 
f it are on the way to become, and might end by becoming, truth. 
[he one result is as impossible as the other. 


1 Aristotle, Met. a,6: ‘ Plato, having in his youth become familiar with 
atylus and with the Heraclitean doctrine that all sensible things are 
‘ver in a state of flux and there is no knowledge about them, continued to 
old these views in later years.’ 
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Some have regarded the mythical character of the dialogue as a 
“veil of allegory ’, which can be ‘ stripped off’, and have imagined 
that they could state in literal terms the meaning which Plato has 
chosen to disguise. It is true that we can say, with a fair degree of 
certainty, that some features are not to be taken literally. We 
shall soon find reason to say this much of the Demiurge. But 
there remains an irreducible element of poetry, which refuses to be 
translated into the language of scientific prose. Plato declares that 
his account, so far from being exact, cannot even be consistent with 
itself. The inexactness and inconsistency are inherent in the 
nature of the subject ; they cannot be removed by ‘ stripping off 
the veil of allegory’. An allegory, like a cypher, has a key; the 
Pilgrim’s Progress can be retranslated into the terms of Bunyan’s 
theology. But there is no key to poetry or myth. 


Plan of the Discourse. The discourse on the nature of the universe 
and of man which now begins and continues without interruption 
to the end of the dialogue, is divided into three main sections. 

(1) The first (29D-47E) is described as containing the works of 
Reason (ta 6a Not dednusoveynuéva, 47E), those elements in 
the visible world, and especially in the heavens, which most clearly 
manifest an intelligent and intelligible design. Here Plato ap- 
proaches the world (so to say) from above, from the realm of the 
benevolent maker and the Forms which provide his model. The 
Demiurge himself is responsible for the main structure and ordered 
movements of the world’s soul and body, and for the creation of 
the heavenly gods: stars, planets, and Earth. These created gods 
are then associated in the task of fashioning mankind and the other 
animals. A preliminary account of the human soul, disordered 
at its incarnation by the assaults of the material world, leads to 
the physical mechanism of sense-perception. This is contrasted 
with the rational purpose of sight and hearing, as revealing the order 
and harmony which our souls need to relearn and re-establish in 
themselves. The physical process whereby light acts upon the eyes 
or sound upon the hearing is a secondary and subordinate type of 
causation, the means by which the true purpose is attained. Such 
causation is connected with the notion of Necessity, as opposed 
to Reason. 

(2) The second section (47E-69A) contains “what comes about 
of Necessity’ (ta du’ “Avayxng yuyydueva, 47£). Making a fresh 
start, the discourse plunges into the obscure region of the bodily 
and of blind causation, approaching the world this time from below. 
A new factor, Space, is introduced, as the necessary condition or 
medium in which Becoming images reality. The unlimited and 
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unordered qualities and powers of the bodily are pictured as a 
chaos. The Demiurge imposes upon them a rational element of 
geometrical form in the shapes of the four primary bodies. The 
properties of these regular figures are then connected with certain 
qualities in the sensations we receive; and so, from the opposite 
pole, we return to the point of contact between the human organism 
and the outer world, where the first part ended. 

(3) In the third section (6gA—end), the two strands of rational 
purpose and necessity are woven together in a more detailed account 
of the human frame, the working of its organs, and the disorders 
of body and soul. 


I. THE WORKS OF REASON 


29p-30C. The motive of creation 


FORESHADOWING the contrast between rational purpose and the 
blind operation of Necessity, Plato opens with the creator’s motive, 
the true reason (aitéa) for the existence of an ordered world in the 
realm of Becoming. 


29D. Tim. Let us, then, state for what reason becoming and 
E. this universe were framed by him who framed them. He 
was good ; and in the good no jealousy in any matter can 
ever arise. So, being without jealousy, he desired that all 
things should come as near as possible to being like himself. 
That this is the supremely valid principle of becoming and 
of the order of the world, we shall most surely be right to 
30. accept from men of understanding. Desiring, then, that all 
things should be good and, so far as might be, nothing 
imperfect, the god took over all that is visible—not at rest, 
but in discordant and unordered motion—and brought’ it 
from disorder into order, since he judged that order was in 
every way the better. 
Now it was not, nor can it ever be, permitted that the work 
of the supremely good should be anything but that which 
B. is best. Taking thought, therefore, he found that, among 
things that are by nature visible, no work that is without 
intelligence will ever be better than one that has intelligence, 
when each is taken as a whole, and moreover that intelligence 
cannot be present in anything apart from soul. In virtue 
of this reasoning, when he framed the universe, he fashioned 
reason within soul and soul within body, to the end that the 
work he accomplished might be by nature as excellent and 
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30B. perfect as possible. This, then, is how we must say, accord- 
ing to the likely account, that this world came to be, by 
the god’s providence, in very truth! a living creature with 

c. soul and reason. 


The Demiurge. The dialogue yields no more information about 
the Demiurge than is conveyed in this passage. Here, then, we 
may take up the question, how far this figure is mythical and what 
it really stands for. The temptation to read into Plato’s words 
modern ideas that are in fact foreign to his thought has proved too 
much for some commentators. 

Plato is introducing into philosophy for the first time the image 
of a creator god. Recalling the punishment inflicted by jealous 
Olympians upon Prometheus for his benefits to mankind, he denies, 
as he had done before,? the current notion that the gods grudge 
to man a perfection and felicity like their own. The kernel of 
Plato’s ethics is the doctrine that man’s reason is divine and that 
his business is to become like the divine by reproducing in his 
own nature the beauty and harmony revealed in the cosmos, 
which is itself a god, a living creature with soul in body and reason 
in soul, as here described. Hence he repudiates the old maxim 
warning man not to provoke nemesis by harbouring aspirations 
too high for mortals. Near the end of the dialogue he explicitly 
enjoins the duty of ‘ thinking thoughts immortal and divine’ and 
endeavouring ‘to possess immortality in the fullest measure that 
human nature permits’ (goc). By calling the Demiurge ungrudg- 
ing, he may also imply that the imperfection of the world is due 
to Necessity, not to the deliberate withholding of any excellence 
that it might possess: 

This is all that is meant by the statement, in the first paragraph, 
that the god is not jealous or grudging. The reader must be warned 
against importations from later theology. Professor Taylor, for 
instance, after pointing out that Timaeus is thinking of the common 
Greek view that the divine (to Oeiov) is grudging in its bestowal 
of good things, proceeds: ‘So just because God is good, He does 
not keep His blessedness selfishly to Himself. He seeks to make 
something else as much like Himself in goodness. It is of the very 
nature of goodness and love to “ overflow’’. This 1s why there 
is a world and why, with all its defects, it is “ very good ’’’ (p. 78). 
If this is intended as a paraphrase of Plato’s words, it is misleading. 
There is, in the first place, no justification for the suggestion, 


1 It is literally true Aner merely ‘ probable ’) that the world is an intelligent 
living creature. 
3 Phaedrus 247A, 4860s yap €£w Oeiov xopot iorara. 
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conveyed by ‘God’ with a capital letter, that Plato was a mono- 
theist. He believed in the divinity of the world as a whole and 
of the heavenly bodies. The Epinomis recommends the institution 
of a cult of these celestial gods. Neither in the Timaeus nor 
anywhere else is it suggested that the Demiurge should be an object 
of worship : he is not a religious figure.1 He must, therefore, not 
be equated with the one God of the Bible, who created the world 
out of nothing and is also the supreme object of worship.2 Still 
less 1s there the slightest warrant in Greek thought of the pre- 
Christian centuries for the notion of ‘ overflowing love’, or love of 
any kind, prompting a god to make a world. It is not fair either 
to Plato or to the New Testament to ascribe the most characteristic 
revelations of the Founder of Christianity to.a pagan polytheist. 

The nature and position of the Demiurge cannot be finally 
determined without considering that central utterance of the whole 
dialogue which declares that the universe is produced by a combina- 
tion of Reason and Necessity: ‘ Reason overruled Necessity by 
persuading her to guide the greatest part of the things that become 
towards what is best’ (48a). When we come to that passage, we 
shall ask what Necessity stands for, how Necessity can be ‘ per- 
suaded ’ by Reason, and why she should need to be persuaded. 
Further on still (52D), we shall find a more detailed picture of that 
chaos of disorderly motions and powers which the Demiurge has 
just been described as ‘ taking over’ and reducing, so far as may 
be, to order. Necessity and chaos are represented as factors in 
the visible world which confront the divine intelligence, like the 
given materials which the human craftsman must use as best he 
can, though their properties may not be wholly suitable to his 
purpose. It will be argued that this second factor in the world 


1 The ‘ Maker’ in some primitive mythologies has been similarly mis- 
interpreted. Professor Nilsson writes: ‘ Just as man arranges matters 
as conveniently as he can to suit his simple needs, building a hut and 
making his few tools, and just as the advance of culture is brought about 
by culture-heroes, so, it is said, there was at the beginning of time some one, 
though much more powerful than man, who arranged the world as con- 
veniently as possible to supply man with all that he needed. This creator, 
who is found among many primitive peoples, is called by the Australians 
characteristically enough ‘‘ the Maker” (Batame). He has also fixed the 
customs and institutions of the tribe. At first sight it would seem as though 
we had here a highly developed monotheistic type of divinity, but the idea 
is in reality due to the indolence of primitive habits of thought. The creator 
is a mythological, not a religious divinity ; and, therefore, he has no cult 
and no one troubles about him’ (A History of Greek Religion, 1925, p. 72). 

2 The contrast between the Demiurge and the Christian Creator is developed 
in an interesting paper by Mr. M. B. Foster on Christian Theology and Modern 
Science of Nature, Mind XLIV, 439 ff. and XLV, 1 ff. 
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must not be explained away so as to give Plato’s Demiurge the 
status of the omnipotent Creator of Jewish-Christian theology. 
We shall find that if Plato’s language is to keep any substantial 
meaning, we must not ascribe to him either the belief in an omni- 
potent creator or the notion of natural law as a closed system of 
causes and effects. His Necessity is irregular and disorderly, and 
not inexorably determined, but open to the persuasion of Reason ; 
and Reason has need to persuade her, not having unlimited power 
to compel. This is not easy for us to understand; but there is 
no need to explain it away. The omnipotent Creator and the 
modern notion of natural law were equally foreign to the minds 
of ancient Greece. Galen truly observed that, with respect to 
omnipotence, ‘the doctrine of Moses differed from that of Plato 
and of all the Greeks who have correctly approached the study of 
Nature. For Moses, God has only to will to bring matter into 
order, and matter is ordered immediately. We do not think in 
that way; we say that certain things are impossible by nature 
and these God does not even attempt; he only chooses the best 
among the things that come about ’ (U.P. xi, 14). To this I would 
add a quotation from Professor G. C. Field.1. He points out that 
omnipotence is incompatible with the ordinary and familiar notion 
of purpose, which we never regard as a complete and sufficient 
explanation of anything: ‘it is always purpose working in certain 
materials, or under certain conditions, which make it intelligible 
why this had to be done rather than that in order to fulfil the 
purpose’. He concludes that the appeal to purpose as a satisfying 
principle of explanation ‘cannot claim to be decisively established, 
and if it points to anything, it points in the direction of a God or 
a Highest Purpose working in a universe which includes him as a 
part only of the whole, and a part which, however powerful and 
important, is at some point limited and restricted by other elements 
in the whole. I do not myself see any insuperable philosophic 
objection to such an idea. It appealed, if I interpret him aright, 
to Plato, in the final development of his doctrine.’ 

This conclusion is unquestionably consistent with what Plato 
actually says. Again and again, throughout the Tzmaeus, we are 
told that the benevolent Demiurge designed that such and such an 
arrangement should be ‘ as good as possible ’, with the clear implica- 
tion that his purpose was restricted by that other factor called 
Necessity. We must accept this, on pain of reducing much of his 
language to nonsense. There is nothing against it, except the 
desire to bring Plato into conformity with Christian doctrine or 

1 From an interesting essay on Modern Proofs of the Existence of God in 
Studies in Philosophy (1935), pp. 122 ff. 
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with some modern form of idealism. If this desire is brought into 
consciousness, it can be resisted ; for to yield to it is to do Plato 
no service. If we make his Demiurge omnipotent and at the same 
time attribute to him the modern conception of natural law, we 
shall involve him in the nineteenth-century ‘conflict of religion 
and science’; for this arose largely out of the attempt to believe 
at once in the providence of an all-powerful God and in a completely 
determined chain of causes and effects which left no room for his 
intervention. 

Here, then, we may conclude that Plato’s Demiurge, like the 
human craftsman in whose image he is conceived, operates upon 
materials which he does not create, and whose inherent nature sets 
a limit to his desire for perfection in his work. He has been 
pictured as confronted with ‘all that is visible’ in a chaos of dis- 
orderly motion. For this disorder he is not responsible, but only 
for those features of order and intelligible design which he proceeds 
to introduce, ‘so far as he can’. These form the subject of the 
first part of the discourse. In the second part it will be made 
clear that the Demiurge is not the sole cause of Becoming. There 
are secondary causes, partly but not wholly amenable to the per- 
suasion of Reason. Nor does the Demiurge create that Receptacle 
of Becoming in which the images of the Forms are mirrored. This 
is not mentioned among the works of Reason ; it is as independent 
of the Demiurge as the world of Forms. The Forms, again, he 
does not create; they are not made or generated, but eternally 
real and self-subsisting. The function of the Demiurge is to 
contribute an element of order to Becoming, because an ordered 
world will be more ‘like himself’, that is to say, better, than a 
disorderly one. 

We shall be led to the conclusion that both the Demiurge and 
chaos are symbols: neither is to be taken quite literally, yet both 
stand for real elements in the world as it exists. If there was 
never a moment of creation, chaos cannot have existed before that 
moment ; and this part of the mythical imagery is not to be taken 
at its face value. But what was later called ‘ matter ’ is the subject 
of the second part of the dialogue, not to be anticipated here. 
We can only remark that chaos, if it never existed before cosmos, 
must stand for some element that is now and always present in 
the working of the universe. Its nature will be disclosed in the 
analysis of ‘what comes about of Necessity ’.2 


1 Against Plutarch and Atticus, who took the pre-existing chaos literally, 
Proclus (i, 382) cites Porphyry and Iamblichus: ‘They say that Plato, 
desiring to exhibit the Maker’s providence descending into the universe, the 
government of reason and the presence of soul, and all the great benefits 
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It may equally be said of the Demiurge that, as a mythical 
symbol, he must stand for something that is seriously meant. 
He is mythical in that he is not really a creator god, distinct from 
the universe he is represented as making. He is never spoken of 
as a possible object of worship ; and in the third part of the dialogue 
the distinction between the Demiurge and the celestial gods, whom 
he makes and charges with the continuation of his work, is obliter- 
ated.1 The evidences of design in the human frame are there 
attributed sometimes to ‘ the god ’, sometimes to the celestial gods, 
who are the stars, planets, and Earth. On the other hand, there 
is no doubt that he stands for a divine Reason working for ends 
that are good. The whole purpose of the Tzmaeus is to teach 
men to regard the universe as revealing the operation of such a 
Reason, not as the fortuitous outcome of blind and aimless bodily 
motions. If this Reason is not a creator god, standing apart from 
his model and materials, where is it to be found? Now this is 
precisely the question which Plato has refused to answer. It is 
a hard task, he says, to find the maker and father of this universe, 
and having found him it would be impossible to declare him to 
all mankind. This can only mean that the mythical imagery is 
not a ‘ veil of allegory ’ that we can tear aside and be sure of dis- 
covering behind it a literal meaning which Plato himself would 
endorse. Commentators have not hesitated to essay this ‘ im- 
possible’ task; but the bewildering variety of their disclosures 
lends little encouragement for a further venture, and gives rise to 
a suspicion that each has found what he set out to look for. 

We shall be on safer ground if we turn from the maker to con- 
sider what Plato says here about his work. The visible universe 
is a living creature, having soul (wvy7)) in body and reason (vod¢) in 
soul. It is called a god (34B) in the same sense in which the term 
is applied to the stars, planets, and Earth—the ‘ heavenly gods ’. 
All these gods are everlasting, coeval with time itself; though 
theoretically dissoluble, because composite of reason, soul, and 
body, they will never actually be dissolved (418). Man is also 
composed of reason, soul, and body ; but his body will be dissolved 


these confer upon the cosmos, first contemplates the whole bodily frame by 
itself in its disharmony and disorder, so that you may see also by itself the 
order due to soul and to the disposition of the creator, and distinguish the 
nature of the bodily in itself from the nature of the created order. The 
cosmos itself exists everlastingly ; but the discourse distinguishes that which 
becomes from its maker and introduces in temporal order things that coexist 
simultaneously, because whatsoever is generated is composite.’ 

1 On one such passage Tr. says: ‘ Passages like the present show how far 
he is from meaning his polytheistic phrases to be taken au pied de la lettre’ 
(p. 549). Substitute ‘monotheistic’, and the remark will be equally true. 
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back into the elements, and the two lower parts of his soul are 
also mortal. Only the divine reason in him is imperishable. 
There is thus a contrast between macrocosm and microcosm, but 
also an analogy, which runs all through the discourse. The world 
itself, like the heavenly gods and man, is divine because it contains 
the divine element, reason. Reason, moreover, as Plato says here 
and elsewhere, ‘ cannot be present in anything apart from soul’: 
if it is ‘ present ’ in the body of the universe and in man’s body, 
that body must be alive, endowed with soul, which is defined in 
the Laws and the Phaedrus as the self-moving source of all motion. 
The statement is consistent with the belief that the reason, as 
divine and immortal, can nevertheless exist in separation from the 
body and divested of the mortal parts of soul. There is, then, in the 
soul and body of the universe a divine Reason analogous to man’s ; 
and we shall find that the unchanging movement of its thought is 
symbolised, or even visibly embodied, in the circular revolutions 
of the heavenly gods and of the universe as a whole. 

We may ask how this divine Reason in the world is related to 
that divine Reason which is symbolised by the Demiurge. Can 
we simply identify the two? In that case the Demiurge will no 
longer stand for anything distinct from the world he is represented 
as making. The desire for goodness will then reside in the World- 
Soul: the universe will aspire towards the perfection of its model 
in the realm of Forms, and the model will hold a position analogous 
to that of Aristotle's Unmoved Mover, who causes motion as the 
object of desire! But this solution of the problem is no more 
warranted by Plato himself than others that can be supported by 
a suitable selection of texts. We shall do better to hold back 
from this or any other conclusion and confine our attention to 
the world with its body and soul and the reason they contain. 


30c-31A. The creator’s model 


The visible world has been declared to be a living creature made 
after the likeness of an eternal original. This model is now further 
described. It can only be the ideal Living Creature in the world 
of Forms, not to be identified with any species of animate being, 
but embracing the ideal types of all such species, ‘ all the intelligible 
living creatures ’. 


30c. This being premised, we have now to state what follows 
next: What was the living creature in whose likeness he 


1 It has been observed that Aristotle’s personified Nature, who aims at a 
purpose and does nothing in vain, may be regarded as equivalent to Plato's 
Demiurge. 
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30c. framed the world? We must not suppose that it was any 
creature that ranks only as a species!; for no copy of that 
which is incomplete can ever be good. Let us rather say 
that the world is like, above all things, to that Living Creature 
of which all other living creatures, severally and in their 
families, are parts. For that embraces and contains within 
D. itself all the intelligible living creatures, just as this world 
contains ourselves and all other creatures that have been 
formed as things visible. For the god, wishing to make 
this world most nearly like that intelligible thing which is 
best and in every way complete, fashioned it as a single 
visible living creature, containing within itself all living 

31. things whose nature is of the same order. 


We have seen that, although the creator god, as such, is a mythical 
figure, the relation of likeness to model none the less subsists 
between the visible world and the intelligible. The model is not 
a piece of mythical machinery. The visible world, being ‘ in very 
truth ’ a living creature with soul and body, has for its original a 
complex Form, or system of Forms, called ‘ the intelligible Living 
Creature’. This is a generic Form containing within itself the 
Forms of all the subordinate species, members of which inhabit the 
visible world. The four main families,? ‘ contained in the Living 
Creature that truly is’, are enumerated at 39E: the heavenly gods 
(stars, planets, and Earth), the birds of the air, the fishes of the 
sea, and the animals which move on the dry land. These main 
types, as well as the indivisible species of living creatures and their 
specific differences, are all, in Platonic terms, ‘ parts’ into which 
the generic Form of Living Creature can be divided by the dialectical 
procedure of Division (duaigeorc). The generic Form must be con- 
ceived, not as a bare abstraction obtained by leaving out all the 
specific differences determining the subordinate species, but as a 
whole, richer in content than any of the parts it contains and 
embraces.3 It is an eternal and unchanging object of thought, 
not itself a living creature, any more than the Form of Man is a 
man. It is not a soul, nor has it a body or any existence in space 
or time. Its eternal being is in the realm of Forms. 

Plato does not say, here or elsewhere, that this generic Form of 
Living Creature contains anything more than all the subordinate 
generic and specific Forms and differences that would appear in 

OF pépiov, ‘ part’, is Plato’s normal term for ‘ species’. 

* This is the probable meaning of yévy in xaé’ & Kal xara yévn (304, 6) ; 

xa$’ év will mean the Forms of indivisible species, a class of Forms explicitly 


recognised at Philebus, 15A. 
8 Cf. F. M. Cornford, Plato’s Theory of Knowledge (1935), pp. 268 ff. 
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the complete definitions of all the species of living creatures existing 
in our world, including the created gods. We have no warrant for 
identifying it with the entire system of Forms, or with the Form 
of the Good in the Republic, or for supposing that it includes the 
moral Forms of dialectic or the mathematical Forms, or even the 
Forms of the four primary bodies, whose existence is specially 
affirmed at 51B ff. Plato looks upon the whole visible universe as 
an animate being whose parts are also animate beings. The 
intelligible Living Creature corresponds to it, whole to whole, and 
part to part. It is the system of Forms that are, together with 
the Forms of the four primary bodies, relevant to a physical dis- 
course, because they are the patterns of which the things we see 
and touch are sensible images, coming to be and passing away in 
time and space. We are not here concerned with the moral Forms, 
of which there are no sensible images (Phaedrus 250D). 

The model, as strictly eternal, is independent of the Demiurge, 
whose function is to be the cause, not of eternal Being, but only 
of order in the realm of Becoming. However we may interpret 
the divine Reason symbolised by the Demiurge, this model is one 
among the objects of its thought. It is the ideal, whose perfection 
the visible universe, as a living being, is to reproduce in its own 
structure, so far as is permitted by the conditions of temporal 
existence in space. ‘ Intelligible’ means that it is an object of 
rational thought, divine or human. Plato gives no more ground 
for supposing that the divine Reason creates its objects by ‘ think- 
ing’ them than for supposing that our own reasons create these 
same objects when we think of them. The Forms are always 
spoken of as existing eternally in their own right. 


31A-B. One world, not many 


The concluding words of the last paragraph spoke of the world 
as a single living creature. This suggests the possibility that there 
should be more than one copy of the model—a plurality of visible 
worlds. 


31A. Have we, then, been right to call it one Heaven, or would 
it have been true rather to speak of many and indeed of an 
indefinite number ? One we must call it, if we are to hold 
that it was made according to its pattern. For that which 
embraces ! all the intelligible living creatures that there are, 
cannot be one of a pair; for then there would have to be 


1 wepéyew is used of the whole which ‘ includes’ all its parts, e.g. Soph. 
253D. This use has nothing to do with the Ionian use of wepiéxov for the 
element which extends beyond and ‘ encompasses’ the world, referred to in 
Tr.’s note. 
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314. yet another Living Creature embracing those two, and they 
would be parts of it; and thus our world would be more 
truly described as a likeness, not of them, but of that other 

B. which would embrace them. Accordingly, to the end that 
this world may be like the complete Living Creature in 
respect of its uniqueness, for that reason its maker did not 
make two worlds nor yet an indefinite number; but this 
Heaven has come to be and is and shall be hereafter one and 
unique.? 


There is no satisfactory evidence for the doctrine of a plurality 
of coexisting worlds before the atomism of Leucippus in the second 
half of the fifth century.2. The Atomists’ belief in innumerable 
worlds, some always coming into existence, others passing away, 
was an inference from their assertion of a strictly infinite void 
partly occupied by an ulimitable number of atoms in motion. 
It was probable, they argued, that world-forming vortices would 
arise at any number of different places. Granted that our world 
is finite, that there is unlimited space outside its boundary, and 
that there are materials left over, from which other worlds might 
be formed, why should there not be any number of copies of the 
same model? The world, according to Plato, is finite. On the 
other hand, like Aristotle, he would have denied an unlimited void 
outside ; and he certainly denies that any materials are left over 
(32c ff.). The point, however, is not argued on those grounds here. 
He is not offering a proof that there cannot be more than one 
world; he merely asserts that only one was made, because it 
seemed better that the copy should be unique, like the model. 
His argument is: (1) The model must be all-inclusive (xavtedéc), 
containing all the species of animal that there are; otherwise our 
world, being a copy of it, would not be as perfect as it might be. 
(2) There cannot be a second all-inclusive model ; for then the two 
models would be duplicate instances of the same Form, and that 
Form would become the true model. The model, therefore, is 


1Icannot see in yeyorws éorw Kai €r’ €orac any more than ‘has been 
and is and shall be’ or ‘is at all times’, though the word yeyovws preserves 
the fiction of creation. Cf. 38C yeyovuws re cal dv Kai €odpuevos. Tr. dis- 
covers an allusion to a doctrine of yéveos eis ovoiay in the Philebus, which 
‘ Timaeus is not allowed to explain but only to imply’, because ‘ the clear 
conception of a yeyernuéyn ovoia is a result of Plato’s own personal thought ’, 
which a fifth-century Pythagorean has no business to know about. But 
the doctrine of the Philebus should not be read into this simple phrase. All 
the emphasis falls on ‘ one and unique’, as in Tr.’s translation: ‘sole and 
single this our heaven came into being, sole it is, and sole it shall remain ’. 

2 I have discussed this question in detail in Classical Quarterly, XXVIII 


(1934), pp. 1 ff. 
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(like every other Form) unique. (3) The last sentence does not 
say that there cannot be more than one copy of a unique model 
(which is obviously untrue),! but that the creator made only one 
copy ‘ 21” order that’ the world should resemble its model ‘ in respect 
of its uniqueness’. Uniqueness is a perfection, and the world is 
the better for possessing it. One reason why it is better is given 
later: if the world were not unique, there would be body left 
outside it, whose ‘ strong powers’ might impair its life and even 
destroy it (33A). It is for this reason that this world ‘ having 
come into being one and unique, is and shall be so hereafter ’. 
These final words deny both the innumerable coexisting worlds of 
the Atomists and the succession of single worlds which had figured 
in some Ionian systems and in Empedocles. Plato’s single world 
is everlasting. 


THE BODY OF THE WORLD 


31B-32C. Why this consists of four primary bodies 


THE next section (31B—34A) is concerned with the body of the 
Universe. Although soul is later declared to be prior to body, 
the making of the body is taken first for convenience. The present 
paragraph explains why not less than four primary bodies—fire, 
air, water, earth—were required, in order to give it the highest 
measure of unity. This attribute of internal unity follows naturally 
after the unity, in the sense of uniqueness, asserted in the previous 
paragraph. The primary bodies are here imagined as materials 
ready to be ‘put together’ (ovviotavat) by the builder’s hand. 
The formation of them by the imposition of regular geometrical 
shape upon their unordered motions and powers belongs to the 
second part of the dialogue. There is no reference here to those 
geometrical shapes, of which nothing has yet been heard. All 
that the Demiurge does now is to fix their quantities in a certain 
definite proportion. This is an element of rational design in the 
structure of the world’s body, and it belongs here among the works 
of Reason. 


31B. Now that which comes to be ? must be bodily, and so visible 
and tangible; and nothing can be visible without fire, or 


1 There is, accordingly, no ground for Tr.’s accusation that Plato has ‘ con- 
fused the principle of the ‘‘ uniformity ’’ of nature with the assertion that 
there is only one “stellar system ’’’ (p. 85). 

2 If +d yevduevov means ‘the world which came into being’ we should 
expect é5e, and perhaps 7’ ée should be read for re det (cf. Chalcidius, 
evat merito futurus and 32B orepeced} yap adrov mpoojkev elvar). Pr. ii, 3°° 
(lemma) has ytyvdéyevov, which suits the present Se?. Contrast his paraphrase, 

yap éSe. tov xéopov évra yevnrov oparov elvat Kai amrov (ii, 17%). 
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31B. tangible without something solid,! and nothing is solid with- 
out earth. Hence the god, when he began to put together 
the body of the universe, set about making it of fire and 
earth. But two things alone cannot be satisfactorily united 
c. without a third ; for there must be some bond between them 
drawing them together. And of all bonds the best is that 
which makes itself and the terms it connects a unity in the 
fullest sense ; and it is of the nature of a continued geometrical 
proportion 2 to effect this most perfectly. For whenever, of 
32. three numbers, the middle one between any two that are 
either solids (cubes ?) or squares ? is such that, as the first 
is to it, so is it to the last, and conversely as the last is to 
the middle, so is the middle to the first, then since the middle 
becomes first and last, and again the last and first become 
middle, in that way all will necessarily come to play the 
same part towards one another, and by so doing they will 
all make a unity. 

Now if it had been required that the body of the universe 
should be a plane surface with no depth, a single mean 
B. would have been enough to connect its companions and 
itself; but in fact the world was to be solid in form, and 
solids are always conjoined, not by one mean, but by two. 
Accordingly the god set water and air between fire and 
earth, and made them, so far as was possible, proportional 
to one another, so that as fire is to air, so is air to water, 
and as air is to water, so is water to earth, and thus he bound 

together the frame of a world visible and tangible. 
For these reasons and from such constituents, four in 
c. number, the body of the universe was brought into being, 
coming into concord by means of proportion, and from 
these it acquired Amity,4 so that coming into unity with 


1 Solid, i.e. resistant to touch (Pr. ii, 12#}). 

2 That dvadoyia means this type of proportion par excellence will be 
explained below. 

3’ The reason for taking the genitives etre 6yxwy etre Svvapéwy wWrriwwvobv as 
depending on 76 péoov will be explained below (p. 47). Grammatically, the 
words can be construed : (1) ‘ Whenever of any three numbers, whether solids 
or squares, the middle oneis such...’ (So Heath, A.-H.), or (2) ‘Whenever 
of any three numbers or solids or squares the middle one is such’ ..., 
taking ‘numbers’ to mean numbers that are neither squares nor solids. 

4 A reference to the Philia of Empedocles’ system. But there is no contrary 
principle of Neikos in Plato’s scheme, and hence no periodic destruction of 
the world. Cf. Gorg. 5084: the wise say that heaven and earth, gods and 
men, are held together by ¢iXla and xoopidrns—a truth which has escaped 
Callicles because he has neglected geometry and not perceived the significance 
of geometrical proportion (4 lodrns : 
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32c. itself it became indissoluble by any other save him who 
bound it together, 


Empedocles had taken the four elements as given fact; Plato 
deduces the need of four primary and simple bodies by an argument. 
(rt) There must be two (not one primary form of matter, as the 
Ionian monists had held), because fire is needed to make the world’s 
body visible, earth to make it resistant to touch. Fire and earth 
had been commonly regarded as the two extreme elements, since 
fire belongs to the heavens, and air and water are between Heaven 
and Earth. (2) But two cannot hold together without a third to 
serve as bond. The three must be in proportion, and the most 
perfect bond is that proportion which makes the most perfect unity 
out of mean and extremes. (3) The most perfect type of pro- 
portion is the continued geometrical proportion (dvadoyia), which 
Plato next proceeds to define. That geometrical proportion was 
the proportion par excellence and primary, all other types of pro- 
portion being derivable from it, was stated by Adrastus, the 
Peripatetic (early second century A.D.), who wrote a commentary 
on the Tzmaeus, parts of which are preserved by Theon of Smyrna.! 
If we ignore for the moment the words ¢eize dyxwv cite duvduewr, 
which specify certain classes of numbers,? the sentence simply 
gives a definition of a continued geometrical proportion with three 
terms. Take the progression 2, 4, 8 for purposes of illustration. 
The terms are related so that ‘as the first is to the middle, 
so is the middle to the last (2:4 = 4: 8), and conversely, as the 
last is to the middle, so is the middle to the first’ (8:4 = 4:2). 
Then ‘the middle becomes first and last, and again the last and 
the first both become middle’ (4:8 =2:4o0r4:2=8:4). Thus 
any of the three can stand as first or as last or as middle, and the 
unity they constitute is as perfect as possible. (4) Three terms, how- 
ever, are not enough, because all the primary bodies are solids, and 
must accordingly be represented by solid numbers (a solid number 


1 The statement is repeated by Nicomachus (Introd. Arith. ti, 24, p. 126 
Hoche), by Iamblichus (in Nicom. Ar. Introd., p. 100 Pistelli, as ‘ an opinion 
of the ancients ’, and p. 104 citing our passage), and by Pr. ii, 20 (referring 
to Nicomachus). Cf. Heath, Euclid, ii, 292. Pr. records the (obviously 
correct) view that Plato here speaks of geometrical proportion only. Others, 
with whom Proclus himself agrees, made an unfortunate attempt to drag in 
arithmetical and harmonic proportion, connected with the false notion that 
Suvduwecs in our passage has a physical sense, and means the sensible qualities 
elsewhere called ‘ powers ’ (cf. Chalcid, p. 86, and Occelus, ii). Such qualities 
(pairs of opposites) form, in Plato’s view, an dmeipov, and could not possibly 
stand as terms in a numerical proportion. 

4 These words are omitted by Tim. Locr. 95, who has simply tpav wyrivwrav 
Opwr. 
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is the product of three numbers). To connect two plane numbers 
a single mean is sufficient ; but if fire and earth, the extremes, are 
to be connected, two means will be required. 

As the ancients saw, this last statement is true only if the plane 
and solid numbers in question are ‘ similar ’ (i.e. having their sides 
proportional)—a class which includes all squares and cubes. Some 
held that Plato meant it to be taken for granted that the terms 
in his proportion are all similar numbers!; but he has not said so. 
It has, accordingly, been inferred that the words eite éyxwy cite 
duvauewy, which serve no purpose in a mere description of a geo- 
metrical proportion with three terms, were inserted in order to 
restrict the numbers in question to cubes and squares. Sir Thomas 
Heath writes : 2 


“It is well-known that the mathematics of Plato’s Timaeus 
is essentially Pythagorean. It is therefore @ priori probable (if 
not perhaps quite certain) that Plato mvfayogifes even in the 
passage (32A, B) where he speaks of numbers “ whether solid or 
square’ in continued proportion, and proceeds to say that 
between planes one mean suffices, but to connect two solids 
two means are necessary. This passage has been much discussed, 
but I think that by “ planes’’ and “solids’’ Plato certainly 
meant sguare and solid numbers respectively, so that the allusion 
must be to the theorems established in Eucl. vill, 11, 12, that 
between two square numbers there is one mean proportional 
number and between two cube numbers there are two mean 
proportional numbers.’ 


In a note Heath adds: 


“It is true that s¢milar plane and solid numbers have the 
same property (Eucl. viii. 18, 19); but, if Plato had meant 
similar plane and solid numbers generally, I think it would have 
been necessary to specify that they were “similar ’’, whereas, 
seeing that the Zimaeus is as a whole concerned with regular 
figures, there is nothing unnatural in allowing regular or equilateral 
to be understood. Further, Plato speaks first of duvduers and 
éyxo. and then of “ planes’ (éxineda) and “ solids’’ (oteged) in 
such a way as to suggest that duydpetc correspond to éxineda and 
Gyxot to aoteged. Now the regular meaning of dvvayic is square 
(or sometimes square root), and I think it is here used in the 
sense of sguare, notwithstanding that Plato seems to speak of 
three squares in continued proportion, whereas, in general, the 


1 See Pr. ii, 292% and 33% (quoting Democritus, the third-century Platonist). 
* Thirteen Books of Euclid, ii, p. 294. 
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mean between two squares as extremes would not be square but 
oblong. And, if duvduec are squares, it is reasonable to suppose 
that the éyxou are also equilateral, i.e. the “ solids ’’ are cubes.’ 


Elsewhere ! Heath writes: 


‘By planes and solids he- [Plato in this passage] really means 
square and cube numbers, and his remark is equivalent to stating 
that, if p?, g? are two square numbers, 

p* bq = £9: 9°, 
while, if #3, g? are two cube numbers, 

p*: p°g = p'q: pg” = pq? : 9, 

the means being of course in continued geometric proportion. 
Euclid proves the properties for square and cube numbers in 
vill. 11, 12 and for similar plane and solid numbers in viii. 18, 19. 
Nicomachus (ii. 24, 6, 7) quotes the substance of Plato’s remark 
as a “‘ Platonic theorem ’’, adding in explanation the equivalent 
of Eucl. viii. II, 12.’ 


This interpretation of the ambiguous words éyxou and 
as ‘cubes’ and ‘ squares’ seems to be better supported than any 
other. It rules out the notion that éyxo and dvvdyerc are alterna- 
tives to dgi@uot. They are subdivisions of ‘numbers’, restricting 
the statement to cubes and squares, for the sake of the subsequent 
statement about one mean connecting squares, two means connecting 
cubes. The objection stated by Heath, that ‘ Plato seems to speak 
of three squares in continued proportion, whereas in general the 
mean between two squares as extremes would not be square but 
oblong ’, can be obviated by construing the genitives cite dyxwy 
cite Ovvduewr w@vtuvwvodv not (as is commonly done) as in apposi- 
tion to do:8udy, but as depending on to péoor. The effect is 
to make the limitation to cubes and squares apply only to the 
extremes. Here, as in many other places, Plato is compressing his 
statement of technical matters to such a point that only expert 
readers would fully appreciate his meaning. 

The interpretation can be further supported by a consideration 
of Adrastus’ treatment of geometrical proportion.?, He says that 
geometrical proportion is the only proportion in the full and proper 
sense (xvofwc) and the primary one, because all the others require 


: seaia ; I 
it, but it does not require them. The first ratio is equality (=). 


the element of all other ratios and of the proportions they yield. 


1 Greek Mathematics, i. 89. 
2? Theon (p. 177, Dupuis) quotes the passage in full. It is presumably 
taken from Adrastus’ commentary on our passage. 
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He then derives a whole series of geometrical proportions from ‘ the 
proportion with equal terms’ (1, 1, 1) according to the following 
law : 


Given three terms in continued proportion, if you take three 
other terms formed of these, one equal to the first, another com- 
posed of the first and the second, and another composed of the 
first and twice the second and the third, these new terms will be 
in continued proportion. 


In this manner, from the proportion with equal terms arises the 
double proportion, and from that the triple, and so on, as follows. 
Take the equal proportion with the smallest possible terms, I, I, I. 
Then take three terms according to the above rule: 


Ir,r+ir=-2,1+2+1 = 4. 
This is the double proportion, 1, 2,4... etc. Now take I, 2, 4 
and proceed in the same way: 
If,2t+i=-31+4+4=—49. 
This is the triple proportion 1, 3,9 . . . etc. By continuing the 
process we obtain : 


T-1,t 
LA2344 
I1,3,9 
I, 4, 16 
I, 5, 25 
I, 6, 36 
I, 7, 49 
1, 8, 64 
I, 9, 81 

I, 10, 100 


(Note that Adrastus stops at the perfect number 10.1) He then 
shows how the other, less perfect, kinds of proportion can be derived 
from these geometrical proportions. 

The numbers in the third column are squares (dvvdyeic), those 
in the second column are the roots of these squares. Square roots 
also were sometimes called dvvayetc. The underlying notion seems 
to be that any number (represented by a line) has, in itself and 
without the aid of any other factor, the power of multiplying itself 
or generating its own square by advancing as far as its own length 
into the second dimension. Hencea line is said ddvacGar the square 


1Cf. Pr. i, 147, 4 8 €oxdrn mpdodos ris Sexddos undoryce tov 
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plane figure it thus generates.1 So the root number is the first 
‘ power’, dvvayus ; the corresponding line is properly called duvayévn. 
Avvauts is more commonly applied to the square, in which this 
potency of the root is developed or deployed. Hence the square 
is the ‘ second power’, The square contains the power that can 
be further deployed when the square advances into the third 
dimension and produces the cube, or third power.2 If we now 
continue Adrastus’ geometrical proportions, we shall next reach 
the cube. Taking the double and triple proportions, we have 


I, 2, 4, 8 
I, 3, 9, 27 
These are the two series that Plato takes later (358) as the basis 
for the harmony of the World-Soul. Both series emanate from 
unity, in which all the ‘ powers ’ concerned are conceived as gathered 
up. The series proceed through the first even, and the first odd, 
number to their squares and cubes. Plato’s later use of these two 
progressions makes it probable that he had them in mind in our 
passage. He would certainly choose a progression of what was 
held to be the most perfect type.4 
Nicomachus, in his chapter on continuous geometrical proportion 
(ii, 24), repeats that this is the only proportion in the most proper 
sense (xvoiwc xadovuévn) and gives the same examples: ‘the 
numbers proceeding from unity according to the double proportion ’: 


I, 2, 4, 8, 16, 32, 64... 
and the triple proportion : 


1,3). OQ, 277091; 243 acs 
and so on with the quadruple proportion, etc. He points out that 
the terms in these proportions have the properties Plato mentions, 
and later speaks of ‘ the Platonic theorem, that the plane numbers 


1 Plato, Theaet. 1488, duvapers, ws pyKxes od oupperpous exelvats, Tots 8° « 
a& dvvavrat. Alex. in Met. 1019b, 32. 

2The Epinomis 990p calls cube numbers rovs pis nvgnpévouvs nal TH 
arepeg dUcer dpoious. At Rep. 528B stereometry is described as concerned 
with ‘ cubic increase (cvBwv avénv) and that which has depth’, as if the cube 
were the primary solid. See Stenzel, Zahi u. Gestalt 89 ff. 

8 Cf. also Epinomis gg1a. ‘ The first progression of the double proceeds 
in the integer series (xar’ apuov) in the ratio 1:2; double is the ratio of 
their second powers (} xara Svvauv) ; the progression of the solid and 
tangible is again a double, the progression from one to eight ’ (trans. Harward). 
This progression 1, 2, 4, 8 is then used to construct the musical scale. 

4It would not occur to the modern mathematician, who uses algebraic 
symbols, that one type of geometrical progression could be more perfect or 
better deserving of the name than another. For this reason algebraic symbols 
should not be employed in interpreting such a passage as ours. 
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are held together by one mean, the solids by two standing in pro- 
portion: for between two consecutive squares will be found only 
one mean preserving the geometrical proportion . . . and between 
two consecutive cubes only two’. 

This is true of all proportions of the above pattern: e.g. 


square 
root | square| cube | square | solid { cube | solid | square | cube 
2 4 8 16 32 64 128 256 | 512.. 
(2°) (4°) (3?) (16%) 


(2°) (4°) (8°) 

The special points of this pattern are: (1) All the plane numbers 
are squares; there are no oblongs. Oblongs, such as 6 (2 x 3) 
appear only in geometrical progressions of a less perfect kind (e.g. 
4:6 = 6:9), which do not proceed by the self-multiplication of 
a single root number, but involve a second root. Also such pro- 
gressions cannot be continued to four and more terms without 
introducing fractions. If Plato had the perfect pattern in mind, 
he could substitute ‘plane’ for ‘square’, as he does. Each two 
successive planes (squares) are connected by a single mean. (2) 
All the numbers which are not squares are solid; and each two 
successive cubes are connected by two means. If éyxo. does mean 
“cubes ’, then the ‘ solids’ of the last sentence have been restricted 
to cubes by the insertion of cite Syxwy etre dvvduewr, and we 
must understand ta oteged as meaning ‘ the solids above spoken 
of as éyxou,’ to the exclusion of the non-cube solids. The last 
sentence will then be true and all will be in order.! 


1 The only evidence I can find for dyxos as the older term for «vos is in 
Simplicius, Phys. 1016, 23, commenting on Zeno’s paradox of the Stadium, 
where Zeno appears to have used dyxo: for the bodies which pass one another 
on the race-course (Ar., Phys. 2396, 33). Simplicius records that Eudemus, 
in his account of Zeno’s argument, substituted x«vBoe for dyxo.. Eudemus 
may have understood oyxo. in Zeno as meaning ‘cubes’ (the obviously 
appropriate figure). It may be added that some of the older terms in Greek 
mathematics have biological associations: ypofa (skin) for surface, sdvapts 
(power) for square, avg (growth) for dimension, o®pa (body) for solid. These 
terms were applied to numbers as well as to figures. They were taken from 
living things and fit in with the Pythagorean conception of the unit as the 
‘seed (amépya) or eternal root (pila) from which ratios grow or increase 
(av€ovra) reciprocally on either side’ (Iambi. in Nicom., p. 11 Pistelli). The 
unit contains potentially (Suvduec) all the forms of even and odd number, 
‘as being a sort of fountain (rnyf) or root (pffy) of both kinds ’ (zbid., p. 15). 
If the seed or root contains the latent power (8vvayis) of growth, its first increase 
is the line ; its second, the second power of the square, a skin (surface). The 
most natural term for the third increase would be dyxos, ‘ swelling’, ‘ bulk’. 
The square has the power of ‘ swelling itself out’ (dyxofo8a:) into the cube— 
the first body reached in the above progressions. When geometry became 
distinct from arithmetic, a fresh series of terms was borrowed from the 
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Plato has not indicated what are the quantities between which 
his geometrical proportion holds.1 It cannot be connected with 
the construction of the four regular solids which are later assigned 
to the primary bodies ; the proportion does not fit any of the sets 
of numbers there involved. It may be conjectured that the quan- 
tities in question are the total volumes of the four primary bodies. 
Empedocles had made his four elements equal in amount ;? but 
since his time it had been realised that the world was much larger 
than had been supposed.? Since the heavenly bodies are composed 
mostly of fire, it is natural to suppose that the total volume of fire 
is much greater than that of earth. The largest number would 
then represent the volume of fire, the smallest that of earth. Plato 
would not imagine that anyone could know what the actual quan- 
tities were. He is only convinced that they must be linked in 
some definite proportion, evincing a rational design. This he asserts 
against the old Ionian belief in an indefinite quantity of matter, 
and the Atomists’ belief in an infinite plurality of atoms. If body 
were thus indefinite and unlimited, there would be nothing to hold 
the world together ; and in fact the Ionians and the Atomists had 
believed that their successive or coexistent worlds did fall to pieces 
and relapse into disorder. Plato’s main point is emphasised in 
the concluding sentence: the world’s body, consisting of neither 


shapes of diagrams and of models in three dimensions: ézizedov 

plane figure) for surface; rerpdywvov (four-cornered figure) for square; 
dudoracis, Sidornua (extension, interval) for dimension; orepecv (solid 
figure) for body ; and perhaps we may add x«vfos (die) for cube (6yxos). Theon 
(p. 159) gives, as sixth in his list of 11 tetractyes, ‘ the tetractys of things that 
are born and grow (rév gdvopdévwv) : the seed is analogous to the unit or point, 
growth in length to the number 2 or the line, growth in breadth to the number 
3 or the surface ; growth in thickness to the number 4 or solid ’. 

1 Theon (pp. 155 ff.), following Pythagorean sources, enumerates 11 tetractyes. 
(There should be only to, the perfect number; Theon interpolates Plato’s 
complex series composed of the two progressions I, 2, 4, 8 and I, 3, 9, 27, 
used for the harmony of the world-soul, 358). The third is (1) point, (2) line, 
(3) surface, (4) solid. The fourth is ‘the tetractys of the simple bodies: 
(1) fire, (2) air, (3) water, (4) earth’. ‘ For such is the nature of the elements 
in vespect of the fineness or coarseness of theiy parts (xara Aerropéperay Kal 
maxupepecav), so that fire is to airas 1to2’,andsoon. But Plato gives no 
ground for this interpretation, which ignores the fact that I, 2, 3, 4 is not 
a geometrical progression. 

2 Hirzel, Themis 309, observes: Gleichheit der elementaren Massen ahnte 
schon das alteste Denken in der Welt’, and compares Hesiod, Theog. 126, 
Tata . . . éyelvaro Ttoov éaurf Ovpavdv and Soph., El. 87, yijs iooporp’ ajp. I 
owe this reference to Mr. J. S. Morrison. 

8 Anaxagoras supposed the Sun to be about the size of the Peloponnese, 
but Archytas estimated the distance of the Sun from the Earth as nine times 
the distance of the Moon. Epinomis 983A says that the Sun is larger than 
the Earth, and all the heavenly bodies are of stupendous size. 
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less nor more than four primary bodies, whose quantities are limited 
and linked in the most perfect proportion, 1s in unity and concord 
with itself and hence will not suffer dissolution from any internal 
disharmony ofits parts. The bond is simply geometrical proportion. 
It is not a question of mechanical forces holding the world together. 
These belong to the second part of the dialogue and will be explained 
in due course at 58A. 


32C-33B. The world’s body contains the whole of all the four primary 
bodtes 


The next paragraph explicitly rejects the old Ionian conception 
of an indefinite circumambient mass of body, surrounding the 
cosmos and providing a reservoir of materials from which a series 
of successive worlds could be formed; and also the Atomists’ 
conception of an unlimited quantity of matter scattered throughout 
an infinite void. In this respect the body of the world is once 
more all-inclusive, like its model. It must be (1) a whole and 
complete, consisting of parts each of which 1s whole and complete ; 
(2) single or unique (not one of many coexistent worlds) ; (3) ever- 
lasting (not destroyed and superseded by another world), which 
it could hardly be, if it were exposed to assaults from outside. 


32c. Now the frame of the world took up the whole of each of 

these four; he who put it together made it consist of all 

the fire and water and air and earth, leaving no part or 

power of any one of them outside. This was his intent: 

D. first, that it might be in the fullest measure a living being 

33. whole and complete, of complete parts ; next, that it might 

be single, nothing being left over, out of which such another 

might come into being ; and moreover that it might be free 

from age and sickness. For he perceived that, if a body be 

composite, when hot things and cold and all things that have 

strong powers beset that body and attack it from without, 

they bring it to untimely dissolution and cause it to waste 

away by bringing upon it sickness and age. For this reason 

and so considering, he fashioned it as a single whole con- 

B. sisting of all these wholes, complete and free from age and 
sickness. 


We are here given one of the reasons why the Demiurge thought 
it better that the visible world should resemble its model in respect 
of uniqueness (31B).1_ The primary bodies are described as ‘ hot 


1 Pr. i, 5524: * The proportion does away with internal lack of symmetry, 
the uniqueness with external violence.’ 
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and cold things and whatever has strong powers’. ‘Powers’ 
(duvduetcs) means the qualities or properties of bodies considered 
as having the ‘power to act and be acted upon’ (ddvamic tod 
stoletv xal aaoyetv). Hotness is the property of fire that is manifest 
when fire makes something else hot or causes in sentient beings a 
sensation of heat. Coldness is the answering property of the thing 
which suffers the affection. The ‘ powers’ of the primary bodies 
are these qualitative properties, as distinct from the quantitative 
element of form, the regular geometrical shapes later imposed upon 
these qualities by the Demiurge (538). Outside the cosmos, fire 
and the rest, if they could exist at all, could only exist as unformed 
“powers ’, as in the chaos described at 52D. They would then act 
upon the contents of the formed world and impair its health and 
stability. 

The argument is Eleatic, or at least reminiscent of Melissus’ 
proof (frag. 7) that the unchangeable Being cannot suffer pain : 
‘for if it did, it could not be completely real, since nothing that 
suffers pain could be for ever or have the same power as the healthy. 
Nor could it be alike, if it suffered pain ; since it would suffer pain 
when something was taken from it or added to it, and then it 
would no longer be alike.’ Proclus (ii, 63) compares the description 
of the enfeeblement and wasting away of mortal living creatures 
when the particles of the body, instead of assimilating food from 
without, are broken down under its too powerful action (8ICc, D). 
Plato may also have in view the belief ascribed to Democritus that 
some of the innumerable worlds of his system are growing, others 
reaching their prime, others again in decay, and even that they 
destroy one another by collision.! Plato’s world is saved from 
such calamities by its uniqueness. Aristotle appears to have 
repeated Plato’s argument in his dialogue On Philosophy:? The 
cosmos must be ungenerated and indestructible, since the causes 
of destruction must be some power (ddvamtc) either external or 
contained within it. There is nothing outside, since the cosmos 
contains everything. It is one, because if anything were left over, 
another like it might come into being ; whole, because all being is 
used up in forming it ; free from age and sickness, because bodies 
subject to sickness and age are upset by the strong assaults from 
outside of heat and cold and the other opposites, but no such power 
(dvvauic) is left outside the world. Nor can anything inside it 
cause its dissolution, since then the part would be stronger than 
the whole. 


1 Hippol. Ref. 1, 13 (Vors. Ago). Cf. Bailey, Greek Atomists, p. 146. 
4 Frag. 19 (Ps.-Philo, de aetern. mundi). Cf. Occelus Lucanus 1. 
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33B-34A. Jits a sphere, without organs or limbs, rotating on its axis 


In the second part of the dialogue we shall be told how Necessity 
co-operates with Reason by the working of mechanical causes which 
keep the world’s body in spherical shape (584). Here we are con- 
cerned only with the rational desire of the Demiurge to give it the 
most perfect of forms and motions. The sphere is the most uniform 
of all solid figures, and the only one which, by rotating on its axis, 
can move within its own limits without change of place. This axial 
rotation symbolises the movement of Reason and is superior to all 
rectilinear motions. 


338. And for shape he gave it that which is fitting and akin to 
its nature. For the living creature that was to embrace all 
living creatures within itself, the fitting shape would be the 
figure that comprehends in itself all the figures there are; 
accordingly, he turned its shape rounded and spherical, 
equidistant every way from centre to extremity—a figure 
the most perfect and uniform of all; for he judged unifor- 
mity to be immeasurably better than its opposite. 


Diels has quoted this description as the best commentary on 
Parmenides’ comparison of his One Being, ‘complete on every 
side ’, to ‘the mass of a well-rounded sphere, equally poised from 
the centre in every direction ’.1 Proclus (ii, 71) suggests two ex- 
planations of the statement that the sphere embraces all other 
figures. Geometers have demonstrated that the sphere has a greater 
volume than any solid figure with plane sides, having the same 
perimeter. Also, the sphere is the only figure in which every 
equilateral polygon can be inscribed; so the reference might be 
to the five regular solids mentioned later where the primary bodies 
are constructed. It is curious that Euclid xi, def. 14, defines the 
sphere, not in the usual terms, here quoted by Plato, as having its 
extremity everywhere equidistant from the centre, but by the 
mode of generating it: ‘When, the diameter of a semicircle re-’ 
maining fixed, the semicircle is carried round and restored again 
to the same position from which it began to be moved, the figure 
so comprehended is a sphere.’ As Heath2 points out, the last 
propositions of Book xiii show why Euclid put the definition in 
this form: ‘ it is this particular view of a sphere which he uses to 
prove that the vertices of the regular solids which he wishes to 
‘‘comprehend ”’ in certain spheres do lie on the surfaces of those 
spheres ’. 


1 Parm., frag. 8, 42 (cited by Pr. ii, 69, on our passage). 
2 Euclid iii, 269. 
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338. And all round on the outside he made it perfectly smooth, 
c. for several reasons. It had no need of eyes, for nothing 
visible was left outside ; nor of hearing, for there was nothing 
outside to be heard. There was no surrounding air to 
require breathing, nor yet was it in need of any organ by 
which to receive food into itself or to discharge it again when 
drained of its juices. For nothing went out or came into it 
from anywhere, since there was nothing: it was designed 
D. to feed itself on its own waste and to act and be acted upon 
entirely by itself and within itself ; because its framer thought 
that it would be better self-sufficient, rather than dependent 
upon anything else. 

It had no need of hands to grasp with or to defend itself, 
nor yet of feet or anything that would serve to stand upon ; 
so he saw no need to attach to it these limbs to no purpose. 

34. For he assigned to it the motion proper to its bodily form, 
namely that one of the seven which above all belongs to 
reason and intelligence; accordingly, he caused it to turn 
about uniformly in the same place and within its own limits 
and made it revolve round and round; he took from it all 
the other six motions and gave it no part in their wanderings. 
And since for this revolution it needed no feet, he made it 
without feet or legs. 


Once more the argument is Eleatic, rather than Pythagorean. 
Xenophanes had declared that his limited and spherical world had 
no special organs of sense: ‘it sees, thinks, and hears as a whole ’ 
(frag. 24). The statement may possibly be directed against a 
primitive doctrine which figures in some Orphic verses ! frequently 
quoted by the Neoplatonists : Zeus is first and last, one royal body, 
containing fire water earth and air, night and day, Metis and Eros. 
The sky is his head, the stars his hair, the sun and moon his eyes, 
the air his intelligence (votc), whereby he hears and marks all 
things; no sound nor voice escapes his ears, and so on. The 
Pythagoreans certainly regarded the Heaven as a living creature 
which breathed the circumambient air. Xenophanes ? again had 
denied this, like Plato here. Parmenides had said that the one 
Being was not born and did not grow and Empedocles had echoed 


1 Kern, Orph. frag. 168. (Proclus ii, 82, quotes the fragment here, but as 
evidence that the living world has sensation.) Epiphanius (adv. haer. i, 7) 
attributes the doctrine to Pythagoras: ‘ he speaks of the god, i.e. the Heaven, 
as a body and of the sun and moon and the other stars as his eyes and so 
forth, as in a human being’. 

2D.L. ix, 19 (Vors. 11, At) pr) pévrou avarveiv. -O 
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him.! All these statements must be taken as repudiating the 
primitive notion, traceable in the earliest Pythagorean cosmology, 
that the world starts from a seed and grows like a living thing by 
taking in, as nourishment, more and more of the body that environs 
it.” 

A creature which requires no nourishment has no need tod seek 
it by moving from place to place. So the sphere has no limbs, as 
Empedocles said : ‘ No two branches (arms or wings ?) spring from 
his back, no feet, no swift-moving knees, no parts of generation ; 
but he was a Sphere every way equal to itself’ (frag. 29). ‘He 
always remains in the same place, altogether unmoved, nor does it 
beseem him to go from place to place’ (Xenophanes, 26). There 
remains, as the only possible movement, the rotation proper to a 
sphere. That this is the only ‘ rational’ movement is here stated 
without any explanation. The point is argued for the first time 
in the Laws (8970 ff.), where the Athenian asks: Of what nature 
is the motion of reason? He replies that rotation in one place is 
most akin to the revolution of reason: both motions are ‘ regular 
and uniform, in the same place, round the same things and in 
relation to the same things, according to one rule and system ’.4 
Motion that has not these characteristics, but involves change of 
place without order, system, or rule, is akin to all unreason (dvoia). 
So here the six rectilinear motions (up and down, forwards and 
backwards, to right and left) are associated with the irrational. 
They are ‘ wanderings’ in which the body of the universe, as a 
whole, has no share (dzAavéc), though its constituents, the primary 
bodies, will be found to possess them. 

It is clearly meant that this rational movement of rotation Is 
not confined to the fixed stars ; it is a motion of the whole universe 
carrying with it all its contents, as the Laws explicitly declares.® 
Nothing has yet been said of the stars, the planets, and the Earth. 
We shall find that the planets are involved in this motion, though 
they have also independent motions of their own. The rotation 

1 Parm. 8, 6, riva yap yévvav dulyoeat avrot | wh mddev avfOév ; Emped. 17, 32, 
tobro 8° éavgjoee ro av Ti Ke Kal moOev EADS” ; 

2 Cf. Aet. ii, 5, 1, ‘ Aristotle: If the world is nourished, it will perish ; 
but in fact it needs no nourishment; hence it is everlasting ’. 

* Parmenides also (frag. 8, 26-33) seems to connect the immovableness of 
his Being with its perfection and its ‘having no needs’ (ovx émdeves), a 
divine characteristic (Xenophanes, Vors. 11, A 32, émidetoBar dé pndevos avrav 
(rdv Oedv) pyndéva. Xen. Mem. 1, 6, 10 7d pndevos SeicPar Geiov elvar, Eur. 
H.F, 1341. Cf. Ar. de caelo 1, 2794, 34.) 

4Cf. below, 404. 

5 897c, ‘ If we are to assert that the whole course and motion of the Heaven 
and of all that it contains are of like nature to the motion and revolution and 
reflections of reason... .’ 
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of the whole must also affect the Earth, a point that will come up 
again when we have to consider whether the Earth has any proper 
movement (p. 130). Here the rotation of the world with all its 
contents, from axis to circumference, symbolises that reason 
penetrates and governs the entire universe. On the other hand, 
the six irrational motions do occur in nature. Since all physical 
motions are ultimately caused by the self-moving soul, this passage 
supports the view that the World-Soul has an element of unreason 
and, like our own souls, is not perfectly controlled by the divine 
reason it contains. Plato will deny that the so-called ‘ planets’ 
really ‘wander’ from one course to another; but the primary 
bodies have rectilinear motions which are constantly changing their 
direction. These will be associated with ‘ what happens of Neces- 
sity ° and the ‘ wandering cause ’ in the second part of the dialogue. 

On the whole, this curiously archaic account of the world’s body 
owes much more to the Eleatics and to Empedocles than to the 
early Pythagoreans. Where Xenophanes and Parmenides differed 
from the Pythagoreans Plato takes their side, except in Parmenides’ 
denial of all motion. In particular, he rejects the primitive Pytha- 
gorean cosmogony, in which the living world expanded from a 
fiery seed by taking in the surrounding darkness, and, when formed, 
continued to breathe the vacant air from without. The sphere 
has always existed in its perfection and self-sufficiency, and outside 
it there is neither body nor void. It everlastingly fills the whole 
of space. 


THE WORLD-SOUL 


THE next section, on the World-Soul, opens with a short summary 
enumerating the perfections which the world’s body owes to divine 
forethought, and adding that its circular motion, already mentioned, 
is due to its soul, extending from centre to circumference. The 
soul is coeval with the body ; both exist everlastingly. The com- 
position of the soul is next described: it consists of certain inter- 
mediate kinds of Existence, Sameness, and Difference. When these 
constituents have been compounded, the mixture is divided in the 
proportions of a musical harmonia. Out of the stuff so compounded 
and divided the Demiurge then constructs a system of circles, 
representing the principal motions of the stars and planets. The 


1 Pr. repeatedly asserts that there is no void outside the cosmos for Plato 
any more than for Aristotle (ii, 73, 89, 91, etc.). In order to maintain his 
thesis, Tr. has to suppose that Plato is attributing to Timaeus a ‘ development 
within Pythagoreanism which repudiates prominent features of the original 
doctrine’ (p. 100). 
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addition of these motions of soul to the bodily frame previously 
described starts the world upon its unceasing course of intelligent 
life. Finally, it is explained that, on the principle that like knows 
like, the composition of the World-Soul out of three elements, 
Existence, Sameness, and Difference, enables it both to know 
unchangeably real objects and to have true beliefs about changing 
things of the lower order of existence. 


344-B. Summary. Transition to the World-Soul 


34A. All this, then, was the plan of the god who is for ever for the 

B. god who was sometime to be. According to this plan he 

made it smooth and uniform, everywhere equidistant from 

its centre, a body whole and complete, with complete bodies 

for its parts. And in the centre he set a soul and caused it 

to extend throughout the whole and further wrapped its 

body round with soul on the outside ; and so he established 

one world alone, round and revolving in a circle, solitary 

but able by reason of its excellence to bear itself company, 

needing no other acquaintance or friend but sufficient to 

itself. On all these accounts the world which he brought 
into being was a blessed god. 


The statement (here and at 36£) that the soul is wrapped round 
the body of the world ‘on the outside’ does not mean that the 
soul extends beyond the body, but only that it reaches the extreme 
circumference. Similarly, the yellow colour of an orange might be 
said to cover it all over on the outside. At Sophist 253p the specific 
Forms are ‘ embraced on the outside ’ (é£w@ev megteyopévac) by the 
generic Form, but the genus does not extend farther than the 
species it contains. Aristotle again speaks of ‘ the parts of animals 
on the outside’ (ta &wfer udoia tév Cwwr, H.A. 4944, 22), and 
Plotinus of ‘the circumference on the outside’ of a circle (7) &wOev 
meoipéoeia, Enn. li, 2, 1). There may, however, be a suggestion 
that the presence of a rational soul is most clearly revealed at the 
circumference, where the diurnal revolution of the whole world is 
visibly manifested by the stars, unmodified by other motions.} 
This is the movement of the Same, which has the ‘ supremacy ” 
over all the interior motions, as Albinus observes in explaining this 
phrase. ? 


34 B-C. Soul is prior to body 
34B. Now this soul, though it comes later in the account we are 
Cc. now attempting, was not made by the god younger than the 
body ; for when he joined them together, he would not have 
1Cf. Tr., p. 105. 2 Didasc., ch. xiv. Cf. 36c. 
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suffered the elder to be ruled by the younger. There is in 
us too much of the casual and random,! which shows itself 
in our speech; but the god made soul prior to body and 
more venerable in birth and excellence, to be the body’s 
mistress and governor. 


The words ‘ elder ’ and ‘ prior ’ here obviously do not mean that 
the world’s soul existed before its body. Plato’s point is made at 
length in Laws X, where it is argued that all motion must have 
its source in a self-moving thing, which is precisely the definition 
of soul (896A). Accordingly, the characteristic motions of soul— 
wish, reflection, forethought, etc.—must be the motions whose 
operation is primary (zewtoveyoi xuwiaetc, 897A) and which ‘ take 
over’ the secondary motions of bodies and control them. Soul 
itself may be associated with reason and guide all things aright, 
or with unreason. Plato is combating the atheistical view that the 
world order has arisen by chance and necessity from the blind 
working of lifeless powers in the bodily elements. That the world 
should have a body without a soul is as impossible as that it should 
have a soul without a body. 


354. Composition of the World-Soul 


We now come to the composition and structure of the World-Soul. 
The next sentence states that it is compounded of three ingredients, 
which are described. The sentence (which, for convenience, I have 
divided into three numbered parts) is one of the most obscure in 
the whole dialogue, but not so obscure as it has been made by 
critics, who have altered the text and thereby dislocated the 
grammar and the sense. Proclus construed it in the only possible 
way, and his interpretation, once disengaged from the irrelevant 
intricacies of his own theology, is obviously correct.? 


354. The things of which he composed soul and the manner of 
its composition were as follows: (1) Between the indivisible 
Existence that is ever in the same state and the divisible 
Existence that becomes in bodies, he compounded a third 
form of Existence composed of both. (2) Again, in the case 
of Sameness and in that of Difference, he also on the same 


1 Because we are not wholly rational, but partly subject to those wandering 
causes which, ‘ being devoid of intelligence, produce their effects casually and 
without order’ (46E). 

2 This was pointed out by Professor G. M. A. Grube of Toronto in Class. 
Philol. xxvii (1932), p. 80. Other interpretations, ancient and modern, are 
reviewed by Tr. (pp. }106 ff.) ; but he has (very excusably) overlooked the 
valuable part of Proclus’ discussion. 
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principle made a compound intermediate between that kind 
of them which is indivisible and the kind that is divisible in 
bodies. (3) Then, taking the three, he blended them all 
into a unity, forcing the nature of Difference, hard as it was 
to mingle, into union with Sameness, and mixing them 
together with Existence. } 


The sentence falls into three clauses: (1) The first describes the 
compounding, out of indivisible, unchanging Existence and the 
divisible Existence which becomes in the region of the bodily, of a 
third kind of Existence intermediate between them. This inter- 
mediate sort of Existence is one of the three ingredients in the final 
mixture of the last clause. (2) The second clause states that the 
Demiurge proceeded on the same principle (xatd taira) also in the 
case of Sameness and in that of Difference. As there were two 
kinds of Existence, the indivisible and the divisible, so Sameness 
and Difference have each two corresponding kinds, described as 
‘that kind of them which is indivisible, and the kind that is divisible 
in bodies’ (to Gueoés adtmy xal to xatTa TA GHuata pEgLOTOr). 
Accordingly, as before, the Demiurge made a third intermediate 
kind of Sameness (and again of Difference), composed of the indi- 
visible and divisible kinds of Sameness (and of Difference). These 
intermediate kinds of Sameness and of Difference are the second 
and third ingredients in the final mixture.2 (3) Finally, taking the 


1 The text is as follows: (1) ris duepiorov Kai det Kata TavTa exovans ovotas 
Kal Tis ad mEpl TA CWpaTa yryvouerns pEpLoTHs TpiTov EF audoiy ev wesw cvvexEepaoato 
ovoias efSos' (2) tis te TavTob Pd¥cews ad mépt Kal THS TOD ETépov Kal KaTa TavTa 
ouvéoTnoey ev €ow Tod TE GpEpovs adTawy Kai TOD KaTa TA Cupata peptoTod: (3) Kat 
tpia AaBwv atra ovta ovvexepdcato eis piay mravra idéav, THV Oarépov Pvow Svoperktov 
ovoay eis ralrov ovvapydrrwr Bia, peryves 5€ pera Tis ovoias. Against all the 
MSS., editors have omitted ad wépi after rijs re tadrod dicews. But cf. rijs 8e 
‘Eppoxpdrous ad repli dicews (20A 7) ; 76 8 adzmepl rijs ppovicews (24B, 7). At 
the end, Jackson saw that peyws 5€é pera rijs odctas goes with the other present 
participle ovvappdrrwv, not with the following aorist wounodpevos, and punctu- 
ated as above. 

4 Commenting on clause (2) Proclus (ii, 155) says that among the kinds, 
Existence ranks first, Sameness second, Difference third. As the intermediate 
sort of Existence is subordinate to intelligible Existence but superior to 
divisible Existence in the corporeal, so the Sameness of the soul is inferior to 
indivisible Sameness, but has a superior unity to divisible Sameness; and 
this is true also of its Difference. He recognises what (in the terms of his 
own theology) he calls the ‘ demiurgic genus ’ of Sameness (and of Difference), 
as having three species—the indivisible, the divisible, and the intermediate. 
He assigns to soul the intermediate species of both Sameness and Difference, 
and says they are combined (in the final mixture) with the intermediate 
species of Existence. ‘ For Plato says that, just as in the case of Existence, 
so in the case of Sameness and Difference the Demiurge compounded a third 
sort consisting of both, and “‘on the same principle”’ (reading xara ratra here 
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three ingredients, the Demiurge mixes them all into a unity. We 
may set out the full scheme of the Soul’s composition as follows: 


First Final 

Mixiure Mixture 

Indivisible Existence 
Divisible Existence 

Indivisible Sameness 
Divisible Sameness 

Indivisible Difference 
Divisible Difference 


\ Intermediate Existence 
| Intermediate Sameness }>Soul 


i Intermediate Difference 


So much for the interpretation of the words; it remains to 
consider what Plato’s symbolism means. This passage is one of 
many in which he is writing for readers already versed in his own 
later thought, without regard for the uninstructed, who would be 
left wholly in the dark. The terms Existence, Sameness, Difference, 
would be simply unintelligible to anyone who had not read and 
understood the Sopffist.1 In that dialogue ? these three ‘ kinds’ 
or Forms are singled out for the purpose of showing how Forms 
in generai can be connected in true affirmative statements and 
disjoined in true negative statements. It was necessary to point 
out that the words ‘is’ and ‘is not’ are ambiguous: ‘7s’ can 
mean either ‘ exzsts’ or ‘1s the same as’; ‘1s not’ can mean either 
“does not exist’ or ‘1s different from’. Non-existence has been 
ruled out of the discussion, because there are no true statements 
asserting that any Form does not exist. We are thus left with 
Existence, Sameness, Difference. It is carefully shown that these 
three Forms are wholly distinct. They are, indeed, ‘ all-pervading ’, 
in that every one of them ‘ combines’ with every other and with 
every Form there is. You can say truly of any Form whatsoever 
(I) that it exzsts, (2) that it is the same as itself, and (3) that it is 


and at 1551 and 15678: so Tr.): as in the former case the “compound of 
both ’’ was a species of Existence, so in the case of these the intermediate is 
a species of Sameness or Difference.’ This paraphrase clearly shows that he 
construed clause (2) in the only way consistent with the reading of the MSS. 
The confusions introduced by other commentators arise chiefly from omitting 
the words aid wép., and then imagining that roo re dyepots adtav Kal Tod Kara Ta 
owpata pepiorod means the indivisible and divisible kinds (not ‘of them’ 
(avrdv), i.e. Sameness and Difference, but) of Existence. This reduces the 
sev use to a pointless repetition of the first, and leads to an identification 

aeness and Difference with Indivisible and Divisible Existence, which 
.» datly inconsistent with the Sophist. 

1 Tr.’s exposition of our passage is complicated by his not allowing Timaeus 
to know the contents of the Sophist (p. 128), though he does not hesitate to 
translate Timaeus’ doctrine into the terminology of Whitehead (p. 131). 

2 For a fuller discussion see F. M. Cornford, Plato’s Theory of Knowledge 
(1935), pp. 273 ff. 
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different from any other Form. But a main point of the argument 
is that no one of these three Forms can be identified with, or 
derived from, any other.! In this part of the Sophist ‘ Existence ’ 
(zo dv) means, not ‘ that which exists’, but simply what is meant 
by the word ‘ exists ’ in such a statement as ‘ Motion exists (partakes 
of Existence)’. Since the Sophist (as the ancient critics saw) 
provides the sole clue to the sense of our passage, the word odo/a 
here must bear this meaning; it should not be rendered by 
“essence ’ or ‘substance’. The upshot is that the soul has a sort 
of existence which is not simply identical with the real ‘ being’ 
of immutable and eternal things, nor yet with the ‘ becoming’ of 
the things of sense, but has some of the characteristics of both 
these sorts of Existence. 

In the Sophist only Forms are in question, and the sort of Exist- 
ence which Forms possess. This is evidently what Plato, in our 
passage, calls ‘indivisible and always unchanging Existence ’. 
When we say that a Form exists, we mean that it has the eternal 
and immutable being assigned to the higher order of existents at 
the opening of Timaeus’ discourse (284). With this Plato contrasts 
here, as before, the ‘ divisible Existence which becomes in bodies ’ 
or in the region of the bodily. This belongs to that lower order of 
existents which is ‘ always becoming, but never has real being ’, in 
the realm of the perceptible. The Sophist (2408) recognises images 
(erdola) as a class of entities which have ‘ some sort of existence ’ 
(as 6vta 2w¢), but not the real being of the real things (6vtwe 6yra) of 
which they are likenesses. These images of reality include all the 
contents of the visible world produced by the divine Demiurge, 
whose activity is compared in a later passage of the Sophist? to 
that of the human craftsman. They are those copies of the Forms 
which Timaeus (524) describes as like the Forms whose names they 
bear, sensible, generated, perpetually in motion, coming to be in a 
certain place and vanishing out of it, apprehended by belief involving 
perception. As likenesses (eixdvec) they are contrasted with real 
things (to éytwe dv) and said to exist only as shifting appearances 


1 As Plutarch observes : atroé [TAdrwvos ev 7H Logior# 76 Sv Kai 7d radrov Kal 
To €repov, mpos dé TovTots oTrdow Kal Kivnow, ws Exacrov Exdorov Siadepov Kal mévre 
ovTa. xwpis. aAAjAwy Tibeevou Kai StopiLovros, de anim. procr. 1013D. Soph. 254D fi. 
It should be noted that in the whole account of the composition of the World- 
Soul, nothing is said about Motion and Rest. These two Forms are illegiti- 
mately imported into the interpretation of our passage by Proclus and other 
ancient and modern commentators, misled by the baseless notion that Motion 
and Rest together with Existence, Sameness, Difference are the five Platonic 
‘ categories’. For this misinterpretation of the Sophist, see F. M. Cornford, 
Plato’s Theory of Knowledge (1935), pp. 274 ff. 

* 266a ff. See F. M. Cornford, Plato’s Theory of Knowledge, p. 328 note. 
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in some medium (space), ‘ clinging to existence somehow or other, 
on pain of being nothing at all’ (52c). 

Between these two orders he now inserts a third form of Existence, 
compounded of both, which is proper to the soul. All this is 
correctly pointed out by Proclus. Throughout his commentary, 
he speaks of soul as an intermediate entity, composed of the inter- 
mediate kinds of Existence, Sameness, and Difference.! He 
recognises three orders of Existence: ‘ intelligible and ungenerated 
things ; perceptible and generated things ; and intermediate things 
that are intelligible and generated. The first are altogether incom- 
posite and indivisible and hence ungenerated ; the second composite 
and divisible and hence generated; the intermediate kind are 
intelligible and generated, being by nature both indivisible and 
divisible, both simple and composite, though in different ways ’.? 
‘ That by indivisible Existence Plato means the intelligible Existence 
which, in its entirety, partakes of eternity, and by divisible Existence 
in bodies the Existence which is inseparable from corporeal bulk 
and has its being in the whole of time, he himself makes plain by 
speaking of the former as “ unchanging ’’, of the latter as ‘‘ becom- 
ing’’, in order to call the soul not only at once indivisible and 
divisible, but also “‘ intelligible ’’ and ‘‘ the first among things that 
become ’’.2 There is a difference between the everlastingness 
which is eternal and the everlastingness which is spread out along 
the infinity of time ; and there is yet another, composed of both, 
such as belongs to the soul. For in its being the soul is unchange- 
able and eternal, but in respect of its thoughts it is in change and 
in time.’ 4 

If this statement is substantially right, the World-Soul and all 
individual souls belong to both worlds and partake both of being 
and of becoming. As immortal and imperishable, the soul is 
“most like the divine, immortal, intelligible, simple, and indis- 
soluble (because incomposite) ; whereas the body is most like the 
mortal, multiform, unintelligible, dissoluble (because composite) 
and perpetually changing ’ (Phaedo 788). To that extent the soul 
is akin to the unchanging Forms in the eternal world. But the 


Le.g. ii, 137, éret odv 4 uy? ovola peon SédexTa THY GvTwv, ex TOV pEéowy 
<oTws €ati yevdv Tod Svros, ovatas, TavTod, Garépov ; iii, 254°, yvyy eorw ovoia 
THs OvTws ovens ovalas Kal yevécews, ex TOV pédowy avyKpabeioa yevav and 

in many other places. 

2 Pr. U;, 119", 

* The reference is to 36E, 6, where soul is called ‘ invisible’ and ‘ the best 
of generated things ’. On that passage Pr. remarks that soul belongs at once 
to both classes—things that eternally are and things that become, being 
the lowest in rank of the former class, since time has its place in soul (ii, 2931%). 


‘Pr. ii, 14723. 
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soul is unlike the Forms in that it is alive and intelligent, and life 
and intelligence cannot exist without change (Soph. 2485). All 
souls, therefore, must partake also of the lower order of existence 
in the realm of change and time. 

The epithets ‘indivisible’ and ‘ divisible’ call for some ex- 
planation.t1 The being of a Form is indivisible. A Form may, 
indeed, be complex and hence definable ; but it is not ‘ composite’ 
(cvvOeror), not ‘ put together’ out of parts that can be actually 
separated or dissolved. Also every Form is unique; it cannot be 
multiplied. It is not extended in space, and never leaves its own 
intelligible region to pass into the multitude of things that become 
in the world of change (524-c). There is a sense in which every 
soul is unique and everlastingly preserves its identity ; the soul, 
too, or at least the immortal part of soul, is ‘incomposite’ and 
indissoluble. But souls do enter the world of time and change. 
They exist separately in different bodies, which exclude one another 
in space ; and a soul may be conceived as permeating every part 
of the body it animates. To this extent it shares in the divided 
or dispersed (oxedaot?), 37A) Existence of body; though it cannot 
be cut into pieces as the body can. The World-Soul is described 
as extended throughout the whole body from centre to circum- 
ference (34B, 36E). It is not clear that we have any right to explain 
this away. If we recognise such a thing as a soul, an animating 
principle of motion and consciousness somehow distinct from the 
bodily elements that continue to exist in a corpse, it is natural to 
think of it as extending to every part of the living creature. Such, 
then, is the intermediate form of Existence which, in the imagery 
of the myth, is produced by mixing the two original kinds of 
Existence, so as to form a third between them.? 

It is less easy to see what is meant by the remaining ingredients, 
the intermediate kinds of Sameness and Difference. The question 
is best approached from the side of the cognitive functions of the 
soul, and the principle that like knows like.? Aristotle remarks 

1 Their meaning as applied to the soul is discussed by Plotinus from his 
own standpoint at Eun. Iv, ii. 

2 There is a further question, too speculative to be here pursued, whether 
the intermediate existence of the soul is to be connected with the intermediate 
position of the objects of mathematics between the Intelligible and the 
Sensible in Plato’s later ‘ Ableitungssystem’ as reconstructed by Robin and 
H. Gomperz. See Robin, Place de la Physique dans la Philos. de Platon 
(1919), pp. 51 ff., and P. Merlan in Philologus Ixxxix, 197 ff. 

3 Cf. Crantor’s explanation preserved by Plutarch de anim. procr. 1012F 
_(summarised in Tr., p. 113). Plutarch’s brief summary does not make it 
clear whether Crantor was really open to the objections Plutarch advances 


(10138 ff.) ; but Crantor appears to have misconstrued Plato’s sentence like 
almost everyone else, except Proclus. Albinus in his Didascalicus starts his 
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that Plato in the Timaeus is among those who hold this principle 
and consequently teach that the soul is composed of the same ulti- 
mate elements as the thingsit knows. The doctrine is, in fact, stated 
below (374), where Plato explains that the composition of the soul 
out of the three ingredients, Existence, Sameness, Difference, 
enables it both to know the objects of reason and to perceive the 
objects of sense, and to make judgments, involving the terms 
‘same’ and ‘different’, about existents of both orders. As 
Proclus says, ‘ the soul, having an intermediate existence, also fills 
the gap between reason and irrationality. With the highest part 
of herself she consorts with reason; with the lowest she declines 
towards sensation’ (i, 251). 

In the Sophist ‘ Sameness ’ stands for the constant identity of a 
Form (Forms alone being there in question), or its positive content, 
in virtue of which it is always ‘the same as itself’. A Form 
always is what it is; its sameness excludes any sort of change. 
This content, at the same time, makes it different from any other 
Form; for no two Forms are identical in content. A Form is 
defined by genus and ‘ differences’. These differences are both 
elements of positive content—part of what the Form is in itself— 
and what distinguish it from other Forms, constituting its ‘ other- 
ness’. Any Form can be negatively described as what is not (is 
different from) any other Form. 

What is meant by describing the Sameness which belongs to 
unchanging Forms as ‘indivisible’, we can only conjecture. 
Perhaps the meaning is that every Form is not only conceptually 
identical with itself, but numerically one and the same (unique). 
The Sameness that is ‘ divided’ in the region of bodies must be 
the sort of Sameness that belongs to individual objects of sense. 
Such an object has, so long as it exists, some more or less constant 
identity which enables us to recognise it as ‘the same thing’ 
persisting, though in many respects it changes perpetually. But, 


account of the soul (based on our passage) from the principle ‘ Like knows 
like’: ‘ Since soul enables us to judge each kind of existents, the god naturally 
arranged the first principles of all things within the soul, in order that, since 
we always see each thing according to its affinity and likeness, we may posit 
the soul’s reality in harmony with things. Plato, therefore, while declaring 
that there is an intelligible Existence which is indivisible, also posited another 
Existence which is divisible in the region of bodies, indicating that the soul 
can apprehend either by its thought. Perceiving, further, Sameness and 
Difference both in the realm of the intelligible and in that of the divisible, 
he made all these contribute to the composition of the soul. For either like 
is known by like, as the Pythagoreans hold, or, as Heraclitus thought, unlike 
by unlike’ (ch. xiv). Albinus apparently did not confuse Sameness and 
Difference with indivisible and divisible Existence. Tim. Locr. 95E also 
avoided this confusion. 
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unlike Forms, any number of individual things may be concep- 
tually identical, but numerically different. There are many men 
or horses, all partaking of the same Form, Man or Horse. The 
Sameness (conceptual identity) 1s dispersed or divided among all 
the perceptible individuals. Both the indivisible and the divisible 
kind must be represented in the composition of the soul, in order 
that it may recognise both in their respective orders of Existence. 
The two kinds of Difference could be explained on the same lines. 


35B-36B. Diviston of the World-Soul into harmonic intervals 


In the figurative language of the myth the compound of three 
ingredients is spoken of as if it were a piece of malleable stuff— 
say, an amalgam of three soft metals—forming a long strip, which 
will presently be slit along its whole length and bent round into 
circles. But first the strip is marked off into divisions, correspond- 
ing to the intervals of a musical scale (harmonia). The intention 
is the same as in the previous paragraph. The soul must partake 
of harmony as well as of reason (36£). Like knows like; and 
just as the soul can recognise existence, sameness, and difference 
because these are elements in its own composition, so the World- 
Soul must contain the harmonious order which individual souls 
ought to learn and reproduce in themselves. 

The Demiurge begins by dividing the entire length into ‘ portions ’ 
measured by the numbers forming two geometrical proportions of 
four terms each: I, 2, 4, 8 and I, 3, 9, 27. 


35B. And having made a unity of the three, again he divided this 
whole into as many parts as was fitting, each part being a 
blend of Sameness, Difference, and Existence. 

And he began the division in this way. First he took one 
portion (1) from the whole, and next a portion (2) double 
of this; the third (3) half as much again as the second, and 
three times the first ; the fourth (4) double of the second ; 

c. the fifth (9) three times the third; the sixth (8) eight times 
the first;1 and the seventh (27) twenty-seven times the 
first. 


The numbers are evidently meant to be arranged in a single 
series of seven terms starting from I, because the unit had been 
held by the Pythagoreans to contain within itself both the 
‘elements’ of number, the even (or ‘ unlimited’) and the odd 
(‘limited ’ or ‘limit ’). ‘The one consists of both these (since it 


1 9 precedes 8, ‘ because 9 is a lower power, being the square of 3, while 8 
is the cube of 2’ (A.-H., ad loc.). 
66 


HARMONY OF THE WORLD-SOUL 


is both even and odd), and number proceeds from the one, and 
numbers are the whole Heaven.’! Accordingly, the two progres- 
sions advance, through the first even and the first odd number, 
to their squares and cubes. Theon reproduces Crantor’s diagram, 
symbolising the procession from the one: 


8 27 


but in Plato’s description the numbers are spoken of as measuring 
corresponding lengths of a single long strip of soul-stuff. We must 
imagine them as placed in one row at intervals answering to these 
lengths, in the order 1, 2, 3, 4, 8, 9, 27. The intervals are, of 
course, of very various lengths. They are presently to be filled in 
with additional numbers, until we finally obtain a series representing 
musical notes at intervals of a tone or a semitone. These notes 
can, for purposes of illustration, be taken as corresponding to the 
consecutive white notes on a piano covering a range of four octaves 
and a major sixth: This compass is determined solely by the 
decision to terminate the series with 27, the cube of 3.? 

Modern commentators seem not to have taken sufficient notice 
of the fact that this decision has nothing whatever to do with the 
theory of musicalharmony. Theon ? remarks that Plato extends his 
diatonic system as far as to the fourth octave plus a fifth plus a tone, 
and quotes Adrastus as follows: ‘If any one objects that it should 
not be extended so far, since Aristoxenus limits the extent of his 
diagram representing the different modes to two octaves and a fourth, 
while the moderns have their fifteen-mode diagram with maximum 
compass of three octaves and a tone,* the answer is that these latter 


1 Ar., Met. 986a, 17 (on the Pythagoreans). Cf. Theon (p. 155), discussing 
Plato’s series, which he reckons as the second form of tetractys, formed by 
multiplication: ‘ One is taken as the first number because it is the principle 
of all numbers, even and odd and even-odd.’ 

2So Pr. ii, 17018: ‘The advance to four octaves and a fifth (sic) is a 
necessary consequence of the 7 terms, the highest of which is 27.’ 

3p. 104. The same passage from Adrastus is quoted by Pr. ii, 170, with 
a few variants. 

‘The readings here vary. Mr. R. P. Winnington Ingram writes to me 
that he thinks the correct reading is: ot 8€ vedrepot ro mevrexatdexdtpotrov 
Héytoror él 76 rpis d:a macwy Kal rovor, this being the total range of the nota- 
tions (with the additions elsewhere ascribed to of vedrepo) and therefore the 
most extended gamut known to Greek theory. 
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take only the practical point of view : they consider that performers 
cannot sing, nor could the hearers properly distinguish, notes beyond 
this compass. Plato, on the other hand, is looking to the nature 
of things. The soul must be composed according to a harmonia 
and advance as far as solid numbers and be harmonised by two 
means, in order that, extending throughout the whole solid body of the 
world, it may grasp all the things that exist. For this reason Plato 
has extended its harmonia to that point, though 1n a sense and in 
respect of its own nature, the harmonia might extend indefimitely.’ } 
Adrastus evidently saw that, from the musica] standpoint, the 
extent of Plato’s range of notes was really as accidental as the 
compass of the human voice or ear, which fixes a limit to the size 
of musical instruments. The reason for stopping at the cube is 
that the cube symbolises body in three dimensions.2. We have 
already remarked that the two progressions I, 2, 4, 8 and I, 3, 9, 27 
stand at the head of Adrastus’ list of geometrical progressions of 
the primary and most perfect kind. Continuous geometrical 
proportion was chosen as the most perfect bond to connect the 
four solid bodies forming the whole body of the world (31c). It 
is obvious that these considerations are concerned with theories 
about the nature of number and with the functions of the soul 
as a bond holding the world’s body together ; they have nothing 
to do with music. No one, setting out to construct a musical 
scale, would start by arranging the terms of two geometrical pro- 
gressions in the series 
I, 2, 3, 4, 8, 9, 27. 

The single series 1, 2, 4, 8 would yield a compass of three octaves. 
Plato is not content with this because Pythagorean arithmetical 
theory demanded that the odd numbers should be represented, 
and also, perhaps, because he intends later to space the seven 
planets at distances corresponding to the terms, and so needs seven 
numbers. The result is that his range of notes is extended to the 
compass of four octaves and a major sixth. It is idle to look for 
any explanation of such a range in the science of harmonics. This 
geometrical framework of the whole harmonta is determined by 
arithmetical and physical preoccupations, as Adrastus seems to 
have clearly perceived. 

1 In Proclus the last sentences appear in a shorter form: ‘ Looking to the 
nature of things, Plato composed the soul of all these (numbers), in order 
that it may advance so far as the solid numbers, since it is to be the patron 


of bodies.’ 

2 Epinomis 991A, ‘ The first progression of the double proceeds in the integer 
series in the ratio 1:2; double is the ratio of their second powers; the 
progression to the solid and tangible is again a double, the progression from 
one to eight’ (trans. Harward). 
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It follows that Plato’s series of notes does not form a closed 
system. Ifa pianist plays the white notes on a piano from C to C 
he is playing the diatonic scale in the major mode; if from A to A, 
he is playing the diatonic scale in the minor mode. Either octave 
forms a closed system whose structure is repeated in any other 
octave in the same mode. But Plato’s series of notes is simply 
a section of the diatonic scale, which might be indefinitely pro- 
longed in either direction. Its limits are determined by considera- 
tions which, from the musical point of view, are as arbitrary as 
the decision of a pianist, playing the white notes on his instrument, 
to stop at the end of four octaves and a major sixth, or the decision 
of the piano-maker to extend the compass to seven octaves. The 
seven notes which the Demiurge starts with can be represented, 
nearly enough for purposes of illustration, by the following passage 


in C major: 1 


3. 4 89 27 


It should be immediately obvious that, in starting with these notes, 
Plato is not laying down the framework of a scale on musical 
principles. The notes are chosen because they correspond to the 
terms of two geometrical proportions ending with cube numbers. 

If Plato had intended merely to construct a musical scale, he 
would have started, as the Pythagoreans did, with the traditional 
tetractys—the arithmetical progression, I, 2, 3, 4.2 This series 
(which adds up to the perfect number, 10) contains the numbers 
forming the ratios of the perfect consonances: 2:1 (octave), 4:3 
(fourth), 3: 2 (fifth). These ratios, together with g : 8 (the interval 
of the tone, which occurs between the fourth and the fifth) and 
the ratio of the semitone, are in fact the ratios he will presently 
use to fill in the intermediate notes. Theon, in his chapter On the 


1 Following A.-H., I have represented the original notes by minims. The 
double bars separate octaves. The fact that the ancient intervals differed 
slightly from ours is no objection to the use of a notation which is anyhow, 
in practice, differently interpreted by a violinist and a pianist. Nor does it 
matter that, strictly, the notes should be written in descending order. 

2 Cf. Burnet, Gk. Philos. 1, 47, for a simple account of the Pythagorean 
use of this fetractys in constructing the harmonia. The Epinomis 991A-B 
actually constructs it from the progression 1, 2, 4, 8 (only), by inserting the 
harmonic and arithmetical means. The progression is prolonged to the cube 
number to represent ‘the solid and tangible ’. 
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Tetractys and the Decad, enumerates ten tetractyes (sets of four 
things) which these four numbers. were supposed to symbolise: 


Numbers: 1, 2, 3, 4- 

Magnitudes : point, line, surface (i.e. triangle), solid (i.e. pyramid). 
Simple Bodtes: fire, air, water, earth. 

Figures of Simple Bodies: pyramid, octahedron, icosahedron, cube. 
Living Things: seed, growth in length, in breadth, in thickness. 
Societies : man, village, city, nation. 

Faculties; reason, knowledge, opinion, sensation. 

Paris of the Living Creature: body, and the three parts of soul. 
Seasons of the Year: spring, summer, autumn, winter. 

Ages: infancy, youth, manhood, old age. 


Some of these are obviously primitive; others show Platonic in- 
fluence. They are all interpretations of the primitive fetractys, 
I, 2, 3, 4, and there are ten of them, 10 being the perfect number. 
But Theon interpolates, after the first, an eleventh so-called ¢etvactys, 
composed of ‘ the numbers with which Plato constructs the soul in 
the Timaeus’. The first ¢etvactys of numbers at the head of the 
above list was formed by addition: 1, 2, 3, 4. The second (here 
added) is, Theon observes, formed by multiplication ; and in order 
to accommodate both even and odd numbers, it consists of two 
tetractyes: 1, 2, 4, 8 and I, 3, 9, 27, which have the number 1 in 
common. Theon remarks that the numbers furnish the ratios of 
the perfect consonances and of the tone. Further, he says, the 
terms represent point, line (linear number), surface (square), solid 
(cube). The geometrical progression thus duplicates the original 
(arithmetical) ¢etvactys of magnitudes : point, line, surface (triangle), 
solid (pyramid), in which line, surface, and solid are represented 
by points or dots. The substitution of two geometrical tetractyes 
(1, 2, 4, 8 and 1, 3, 9, 27) for one 1s obviously an artificial expedient 
to fit Plato’s series of seven numbers into the scheme. Plato 
himself arranges the seven in a single row.1 The point which 
concerns us is that Plato’s set of seven numbers has no primary 
concern with the musical scale, which had been completely and 
more satisfactorily constructed on the basis of the primitive arith- 
metical ¢etractys, I, 2, 3, 4. 

Starting, then, with these seven notes, it remains for the Demiurge 
to fill in the intervening notes. This is effected by inserting, 
between the numbers forming the two sets of ‘ double and triple 
intervals ’, the harmonic and arithmetical means. The effect is 
to combine the two remaining types of proportion with the perfect 


1 Plut., de anim. procr. 1027D, asks whether the numbers are to form one 
row, as Theodorus of Soli said, or be arranged as in Crantor’s diagram. 
Pr. ii, 23715, vevonaQwaav odv of apiOpot mavres ef” vos yeypaypévor Kavovos. 
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ind primary geometrical type. At this point, for the first time, 
erms associated with music begin to be used. 


35c. Next, he went on to fill up both the double and the triple 
36. intervals, cutting off yet more parts from the original mixture 
and placing them between the terms, so that within each 
interval there were two means, the one (harmonic) exceeding 
the one extreme and being exceeded by the other by the 
same fraction of the extremes, the other (arithmetic) exceeding 
the one extreme by the same number whereby it was exceeded 
by the other. 
These links gave rise to intervals of 3 and # and 2 within 
the original intervals. 


When we insert the harmonic and arithmetical means between each 
two successive terms of the original series, we obtain: 


harm. arith. 
4 3 9 = [3] 4 16 6 ¢ 
3 2 3 

3 2 [°] 9 2% * 97 


Omitting the numbers in brackets, which occur in both series, we 


obtain the single series : 
8 6 6 8 
a ae s 9 2 ™ 97 
3 2 3 2 3 2 


If we now fill in the corresponding notes, the result is as follows: 


i 


3302 923 42 8§& g9 # 8 27 


—e 


As the last sentence remarks, this ‘ gives rise to intervals of a fifth 
($) or a fourth ($) or a tone (%) within the original intervals’. The 
final step, taken in the next sentence, is to fill up every tetrachord 
with two intervals of a tone (2) and a remainder (258) nearly 
equivalent to our semitone. 


B. And he went on to fill up all the intervals of $ (i.e. fourths) 
with the interval 2 (the tone), leaving over in each a fraction. 


1 If we take for illustration the extremes 6 and 12, the harmonic mean is 8, 
exceeding the one extreme (6) by one-third of 6 and exceeded by the other 
extreme (12) by one-third of 12. The arithmetic mean is 9, exceeding 6 and 
falling short of 12 by the same number, 3. 
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368. This remaining interval of the fraction had its terms in the 
numerical proportion of 256 to 243 (semitone). 
By this time the mixture from which he was cutting off 
these portions was all used up. 


If we take the first octave (two disjunct tetrachords), the result 
can be illustrated (approximately) as follows, though Plato would 
have thought of the tetrachord in the shape A G F E, rather than 
CDEF: 


9814 3 27 243 
8 64 3 2 16 128 
9 925659 9 9 256 
8 8293 8 8 8B 243 


The process, continued throughout the remaining tetrachords, 
completes the whole range of notes from I to 27. The upshot is 
that Plato has constructed a section of the diatonic scale, whose 
range is fixed by considerations extraneous to music. The harmonic 
and arithmetic means have their place in musical theory as deter- 
mining the intervals of the fourth and the fifth. The two geo- 
metrical progressions merely impose an arbitrary limit to the 
compass. They are introduced in order that the type of proportion 
which was regarded as primary and most perfect may be repre- 
sented, and for other non-musical purposes. 

It should be noted that nothing is said, here or elsewhere in the 
Timaeus, of any music of the heavens that might be audible to 
human ears. Plato, no doubt, had in mind this old Pythagorean 
fancy ; for it figures in the vision of Er in Republic x. But in the 
Timaeus the harmony resides in the structure of the soul; it is 
not connected with audible tones whose pitch had been imagined 
as depending on the relative speeds of the planetary motions.} 


36B-—D. Construction of the Circles of the Same and the Different 
and the planetary circles 


Timaeus now speaks as if the Demiurge had made a long band 
of soul-stuff, marked off by the intervals of his scale. This he 
proceeds to slit lengthwise into two strips, which he puts together 
by their middles and bends round into two circles or rings, corre- 
sponding to the sidereal equator and the Zodiac. 


1 Tr. (p. 164) imports the music of the heavens into the Timaeus, and then 
attributes to Timaeus a form of the doctrine which is in ‘ absolute contra- 
diction ’ with his astronomy. 
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36B. This whole fabric, then, he split lengthwise into two halves ; 
and making the two cross one another at their centres in the 
c. form of the letter X, he, bent each round into a circle and 
joined it up, making each meet itself and the other at a point 
opposite to that where they had been brought into contact. 
He then comprehended them in the motion that is carried 
round uniformly in the same place, and made the one the 
outer, the other the inner circle. The outer movement he 
named the movement of the Same; the inner, the move- 
ment of the Different. The movement of the Same he 
caused to revolve to the right by way of the side ; the move- 
ment of the Different to the left by way of the diagonal. 


Plutarch (de audiendo 43A) mentions young men who show off 
their knowledge of mathematics by propounding problems such as 
the meaning of ‘ by way of the side’, or ‘ by way of the diagonal ’. 
The terms were, no doubt, unfamiliar to the layman. The plane 
of the Zodiac is inclined to the plane of the equator as the diagonal 
of a rectangle to its side. The rectangle in question is to be ‘ in- 
serted between the summer and winter Tropics’ (Pr. ii, 2612°). 


North | Pole 


South | Pole 
In the diagram, AB is a diameter of the summer Tropic, CD a 
diameter of the winter Tropic, CB the diagonal of the rectangle 
obtained by joining AC, BD. The movement of the Same is a 
movement of the whole Sphere from East (Left) to West (Right) 
in the plane of the Equator (EF), which is parallel to the planes 
of the Tropics and so is ‘by way of the sides’ AB, CD. The 
movement of the Different is in the reverse sense and in the plane 
of the diagonal CB, which is a diameter of the Ecliptic, a great 
circle touching the summer Tropic at a point (B) in Cancer, and 
the winter Tropic at a point (C) in Capricorn. The Zodiac is a 
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broad band, containing the twelve signs, along the centre of which 
runs the Ecliptic. Adrastus (Theon, p. 245) similarly describes 
the Zodiac as ‘ inclined to the three parallel circles, the equinoctial, 
and the winter and summer tropics ’. 

As Proclus remarks (ii, 258°), in the traditional ‘ Tables of 
Opposites ’, ‘ Right ’ stood in the column of superior things, ‘ Left ’ 
in the column of the inferior. This is probably Plato’s reason for 
making the circle of the Same revolve ‘to the right’, the other 
circle ‘to the left’. The Same must have the superior motion. 
(Cf. Heath, Avtstarchus, 163.) 


36c. And he gave the supremacy to the revolution of the Same 
D. and uniform; for he left that single and undivided; but 
the inner revolution he split in six places into seven unequal 
circles, severally corresponding with the double and triple 
intervals, of each of which there were three. And he 
appointed that the circles should move in opposite senses 
to one another ; while in speed three should be similar, but 
the other four should differ in speed from one another and 

from the three, though moving according to ratio. 


The language of the myth has here described the construction of a 
material model of the revolutions of the heavenly bodies, an armil- 
lary sphere.1 The Demiurge takes a band of some pliable stuff, 
cuts it lengthwise into two strips, makes them touch at their middles 
and bends them round to form two rings, inclined to one another. 
He then takes one of the rings and cuts it up into seven smaller 
rings of unequal size, which he fits inside about the common centre. 
One expression, in particular, is appropriate only to a material 
model: the second ring or ‘ circle’ is said to be ‘ inside ’ the first. 
Plato is not imagining strictly geometrical circles, such as would 
appear on the surface of a celestial globe, for these would have 
the same diameter. But in a material model, made (say) of copper 
bands, one band would naturally be fastened ‘ inside’ the other. 
That the Academy possessed an armillary sphere may be inferred 
from Timaeus’ later remark (40cC) that the intricate movements 
of the planets cannot be explained without a visible model.?_ Plato 
probably had it before him as he wrote. Theon 3 tells us that he 
had himself madea ‘ sphere ’ (ama:gonoula) toillustrate the Spindle 


1 Pr, ii, 2811®: Plato all but speaks of the divine Craftsman as using the 
tools of Hephaestus, forging the whole heaven, giving it a pattern of figures, 
turning the bodies on a lathe, and shaping each to its proper form. 

*So Wilamowitz, Platon. ii, 390. Ep. ii, 312D, mentions such a sphere 
(chatpiov). Cf. Apelt, note 89 (p. 163). 

* Theon, p. 238, quoting Timaeus 4oc. 
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of Necessity in the Myth of Er. This Spindle is not the cosmos, 
but a model of a primitive kind,! with a shaft of adamant for axis, 
and a ‘whorl’ composed of a blend of adamant and other sub- 
stances. The whorl consists of eight concentric hemispheres, fitted 
into one another like a nest of bowls, and capable of moving separ- 
ately. The upper half of each sphere is cut away so that the 
internal ‘works’ may be seen. The rims of the hemispheres 
correspond to the eight circles of the Timaeus. The outermost 
represents the equator of the sphere of the fixed stars, or more 
strictly the motion of that sphere, which carries round with it the 
whole of its contents, including the seven inner circles, from east 
to west. The inner circles revolve at different speeds in the opposite 
sense. All this is in agreement with our passage. A point of 
difference is that the Spindle does not provide for the seven inner 
circles being inclined at an angle to the outermost. But it must 
be remembered that the Spindle is, as Stewart remarks, a vision 
within a vision, and Plato could hardly be expected to distort its 
shape to provide for the obliquity of the planetary orbits. It is 
naive to infer that he was ignorant of features which a mythical 
image could not accommodate. 

The model made by the Demiurge is of a less primitive pattern, 
forming what the ancients called an ‘ armillary sphere’ (xguxwt) 
opaioa), in which the motions of the outermost sphere and of the 
planets are represented by rings (xofxo1).2. No doubt the ‘ sphere ’ 
at the Academy was of this kind, a simpler construction than the 
‘mechanical sphere ’ of Archimedes, which is said to have reproduced 
simultaneously all the celestial motions. The outermost ring 
corresponds to the equator of the sphere of the fixed stars. It is 


1 This was pointed out by J. A. Stewart, Myths of Plato, 165. Cf. Heath, 
Aristarychus, 155. 

2 Pr. ii, 24951, mentions a dispute whether the two original circles are 
without breadth (in which case how can one of them be slit up ?) or are rings 
(xpixot), ‘ situated on the surface of the sphere as in armillary spheres ’. 
At ili, 14525, he mentions the armillary sphere with the adfBaxiov and the 
astrolabe (also formed of rings) as instances of the ‘ visible models ’ required 
to illustrate the planetary motions. Daremberg and Saglio, s.v. Astronomia, 
give pictures and descriptions of astronomical instruments. Among the 
titles of Democritus’ mathematical works is ’Exmerdopara (projections of the 
armillary sphere on a plane, Diels-Kranz, Vors.®, ii, 141, 25 note). 

The eighteenth-century armillary sphere represented in the frontispiece to 
this book has the Earth in the centre fixed to the stand. The sphere, which 
revolves round the Earth, consists of the arctic and antarctic circles, the 
two tropics, and the equator, supported by meridian circles, to which the 
band of the zodiac is attached on the outside. There are no planetary rings, 
Such as can be seen in more complicated patterns, figured and described by 
Dr. R. T. Gunther, Early Science in Oxford. 
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a ring, not a sphere, simply because a complete metal globe would 
hide from view the inner rings. So both hemispheres are cut away, 
leaving only the equatorial band. This symbolises the revolution 
of the sphere as a whole, which involves every star in the heavens 
and all the contents of the universe. As Aristotle, summarising 
our passage, says, ‘ the revolutions (gooat) of the heaven are regarded 
as the motions (xiv7jaecs) of the soul’ (de an. 407A, 1). The ‘ outer 
revolution ’ (7 wood, 36C) 1s the same as the movement of the 
whole body of the universe described earlier (344), not a movement 
of the fixed stars only. It has the ‘supremacy’ over the other 
circles in the sense that (as in the Spindle of Necessity) it carries 
round with it all the contents of the sphere, including the planets, 
though these have also motions of their own in the opposite sense. 
It may be added that this motion of the whole body of the world } 
must affect also the Earth at the centre, which would accordingly 
rotate with the heavens unless the motion were somehow counter- 
acted. We shall return to this point in discussing the rotation of 
the Earth (p. 130). 

When the motion of the Same is considered as a motion of the 
World-Soul, apart from the physical motions of the world’s body, 
its ‘supremacy ’ may be understood as the supremacy of Reason 
in the World-Soul, regulating its other motions, its judgments 
and desires. For the Soul has other motions, symbolised by the 
circle of the Different ; and since the Different is associated with 
the planets and the Wandering Cause (ziavwyérvyn aitia), the 
possibility remains that even the World-Soul is not wholly rational. 
The sphere of the fixed stars, where the motion of the Same is 
conspicuously manifested, is actually called ‘ the intelligence of the 
supreme’ at 4oA. But we are here concerned to explain the 
astronomical meaning of our passage. 

The inner ring, the circle of the Different, before it is subdivided, 
must be identified with the Zodiac, rather than with the ecliptic, 
the great circle bisecting the signs of the Zodiac longitudinally 
and traced by the Sun’s annual journey through the signs. The 
Sun is one of the seven planets, and its motion, parallel to the ecliptic, 
corresponds to one of the seven rings subsequently formed. “ Where- 
as each of the other circles has for its circumference a single line, 
the Zodiac has a certain breadth, like the circular frame of a timbrel, 
and on it are displayed the signs. The name “ circle through the 
middle of the signs’’ is given to the great circle (ecliptic) which 
touches the two tropics at a single point in each and bisects the 
equinoctial. The two circles which limit the breadth of the Zodiac 

1Pr. ii, 25938, éy 7G mav7l 7d wey dmAaves wdvTwy oti KpaTyTikcy, Kab’ Eva 


, B! é 4 
KUKAOV TA TaYTA TEpLayov. 
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are smaller.’ Within these limits the seven planets move in their 
several orbits.? 

In an armillary sphere the two rings would have to be attached 
to a vertical (meridian) ring supporting them and itself revolving 
on the axis perpendicular to the plane of the equator. This feature 
of the model is so obviously necessary that Chalcidius saw a reference 
to it in the text. When the Demiurge had brought the two rings 
into contact with one another, ‘he comprehended them in the 
motion which is carried round uniformly in the same place ’.? 
Chalcidius understood that he ‘ bound the two circles round with 
another outside circle, whose revolution is always uniform ’.2 This 
is ‘a meridian circle on the surface of the sphere of the fixed stars, 
touching both poles’. Its revolution (the movement of the Same) 
would describe the figure of that sphere, as Chalcidius remarks. 
The equatorial circle will still symbolise the plane of this revolution. 
Plato’s phrase suits this view remarkably well,4 though on the 
surface it may mean no more than “ he set the two circles revolving ’. 
I am inclined to think that Chalcidius rightly divined what Plato 
was imagining—a feature of his model which it would not suit his 
purpose to mention as a third ring. It is rather the trace left by 
the ‘ carrying round’ of a meridian circle, namely the surface of 
the sphere considered as symbolising a motion. This image would 
help to explain the later statement that the fixed stars, which are 
scattered all over the sphere, were ‘set in the intelligence of the 
supreme (i.e. the rational revolution of the Same) to keep company 
with it’ (40A). The stars are not set in the equator, but in the 
motion symbolised by the sphere’s surface. 

At this point there is some obscurity about the procedure of the 
Demiurge. He first sets the Zodiac in contact with the equator 
and gives it a movement in the opposite sense. But he then 
divides the broad band of the Zodiac into seven smaller rings, and 
sets these at intervals between the centre and the circumference 
of the sphere. In an armillary sphere the Zodiac would naturally 
be a permanent feature attached to the equator and moving with 

1 Theon, pp. 218, 214 (after Adrastus). 

* At 36c, 2, Kal TH} Kara Tatra év talT@ mrepiayouery Kuyoe mép avras éAafev. 
A.-H. understood that the two circles are ‘ encompassed by a moving spherical 
envelope, being the circumference of the entire sphere of soul revolving xara 
raura Kai év tavrm’. He does not refer to Chalcidius. 

8 Chalcid. Comment, p. 163: Ut si quis...hos.. . tpsos (civculos) exteriore 
alto circulo, cuius motus conversioque idem semper et uniformis sit, circumliget, 
id est aplani. The diagram printed by Wrobel is absurd. Chalcidius must 
have intended a diagram like that on p. 73 above. 

“ Cf. Euclid’s definition of the Sphere (quoted above, p. 54) as the figure 
‘comprehended’ (meptndbév) by a (meridian) semi-circle, which is ‘ carried 
round’ (mepevexOev) to its starting-point. 
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compounded of the motion of the Same, which they share with the | 


fixed stars, and the opposite motion of the Different, distributed 
among their seven circles. But we are now told that some of the 
seven circles have a motion contrary to that of others: 


‘He appointed that the circles should move in opposite senses 
to one another ; while in speed three should be similar, but the 
other four should differ in speed from one another and from 
the three, though moving according to ratio.’ 


The natural sense of this statement is as follows: (1) The circles 
are the seven planetary circles mentioned just before. (2) Some 
of them have a motion contrary to that of the rest. (3) Three 
-have a similar? speed. (It appears later (38D) that these three 
are the Sun, Venus, and Mercury.) The other four (Moon, Mars, 
Jupiter, Saturn) have different speeds from one another and from 
the three. (4) It is wot stated or implied that the three with similar 
speed are the set which move in one sense, the four with different 
speeds the set which move in the opposite sense. The two clauses 
are distinct : one (xata tavavria pév . . .) refers to the sense of the 
movements intended ; the other (tdyeu dé . . . ) to relative speeds. 

Commentators have been led to depart from this natural inter- 
pretation partly by another set of difficulties connected with the 
statement at 38D that Venus and Mercury ‘ possess the tendency 
contrary to that of the Sun’.? As will appear, the contrary ten- 
dency there invoked is to account for the fact that Venus and 
Mercury, although (as we are here told) they keep near the Sun 
and finish their annual course in the same period, sometimes drop 
behind the Sun and then get in front of him again.* The tendency, 
in fact, is invoked to explain retrogradation. There is, as we shall 
see, some connection between the contrary power (or tendency) 
ascribed to Venus and Mercury as against the Sun and the contrary 
tendency in our passage of some of the circles as against others. 
But it is impossible to interpret our passage as meaning that Venus 
and Mercury have a movement contrary to that of all the other five 

1‘ Similar’ or ‘ corresponding ’ (duolws) means that their actual velocities 
in their orbits are such that all three complete their orbits in the same period 
(the solar year). They have the same angular velocity. 

2 See the views discussed in Heath, Aristarchus, pp. 165 ff. 

* The Sun, Venus, and Mercury keep together ina group. The true reason 
is, of course, that the orbits of Venus and Mercury are embraced by the 
Earth’s orbit, so that an observer looking from the Earth towards the Sun 
will never see them at a greater distance from the Sun than the radii of their 
respective orbits, a distance which the ancients estimated at 50° for Venus 
and 20° for Mercury. Mars, Jupiter, and Saturn are outside the Earth’s 


orbit, and the Moon goes round the Earth. Consequently these four may 
be seen at any angular distance from the Sun. 
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planets, without a flagrant contradiction of easily observed phe- 
i nomena. Venus and’ Mercury, accordingly, cannot be simply 
: identified with either of the sets of circles here said to move in 
: contrary senses. We must, for the present, ignore that later state- 
» ment and consider, independently of it, the question how some 
‘ of the circles can go contrary to the rest, and which circles are 
imeant. In the whole of this discussion we shall not be concerned 
‘ with retrogradation, which can be left entirely out of account. 
The temptation to construe the sentence unnaturally is chiefly 
, due to its supposed inconsistency with the earlier statement that 
‘the motion of the Different, contrary to the motion of the Same, 
is distributed among all the seven circles. This difficulty leads 
‘some to the desperate expedient of supposing that ‘the circles’ 
- means, not the seven circles mentioned in the first part of the 
sentence, but the two original circles of the Same and the Different. 
Others see that this construction is really impossible and give up 
the problem as insoluble.? 

There is one possible meaning consistent with the text, which, 
however obscurely it may be expressed, must be preferred to 
meanings which the Greek words cannot bear and to sheer nonsense. 

' One element of obscurity we can eliminate at once by substituting 
‘ the moving bodies, the planets themselves, for the moving circles 
of which Plato speaks. Plato does not mean that there really are 
revolving material rings, to which the planets are fastened. The 
planets move freely ; the circles only mark their orbits and sym- 
bolise their motions. He speaks of circles because his plan demands 
that the creation of the planetary bodies shall not be described 
till later. It must also be premised that the science of mechanics 
was still unborn. Plato had not the notions of force or of mass. 
In Republic vii he regards the science of the motion of a body in 
three dimensions (Joga Bdbovs, 528E) as a sort of pure astronomy, 
for which the observed behaviour of stars and planets will provide 
illustrations and problems. The bodies dealt with in this science 
are simply geometrical solids with no physical properties except 
extension and position in space, and the object is to study the 
relative speed and slowness of their motions. So also in the 
Gorgias Socrates speaks of astronomy as concerned with the relative 
speeds of stars, sun, and moon (451c). As a consequence of this 


CPR aye Tos 


1So Pr. ii, 26414, after mentioning other views; Apelt; Tr. 

2 Cicero rightly understood that the seven circles revolve contrariis inter se 
cursibus. Fraccaroli (pp. 193 ff.) agrees, and Heath (Aristarchus, p. 163) 
recognises that the words ‘ can only mean that a certain number of the seven 
revolve in one direction, and the rest in the other’. But neither offers any 
solution. 
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point of view, where we should think of the composition of forces 
Plato thinks of the composition of motions. It is natural to hin 
to regard the actual composite motion of a body as te resultant 
not of two forces, but of two motions, a faster and a slower, takin; 
place in contrary directions. This conception is the key to the 
present problem. 

The solution can only be that the actual motion of some planet: 
is the resultant, not only of the two motions previously mentionec 
(the motions of Same and of the Different), but also of a third here 
added. (xz) The motion of the Same carries round the entire 
universe with all its contents, relatively to absolute space.) It 
that motion operated alone, there would be no change in the relative 
positions of any parts of the universe. It can accordingly be 
ignored in the present discussion. (2) The motion of the Different, 
as we Saw, was a single motion, shared out among the seven plane- 
tary circles. As single, it will affect the bodies afterwards placed 
in those circles as if all the seven circles moved together, like a solid 
disc, with ‘similar speed’, i.e. with the same angular velocity. 
This distribution of the single revolution of a disc to larger and 
smaller circles within its circumference is described at Laws 893C : 
‘We observe in the case of this revolution that such a motion 
carries round the greatest and the smallest circle together, dividing 
itself proportionately to lesser and greater, and being itself pro- 
portionately less and greater. This, in fact, is what makes it a 
source of all sorts of marvels, since it supplies greater and smaller 
circles at once with velocities high or low answering to their sizes— 
an effect one might have imagined impossible’ (trans. Taylor). 
The revolution of the Different may be illustrated by the motion 
of a moving staircase, on which seven passengers are standing.? 
Suppose that the staircase is moving downwards. If this were all, 
the seven planets, though shifting (eastwards) against the back- 
ground of the fixed stars (represented by the stationary walls 


1 The expression ‘ absolute space ’ is justified by the fact that Plato certainly 
regards the rotation of the whole universe as a real motion, with a period of 
24 hours, although there is nothing outside—not even empty space—to 
which the motion can be relative. The world rotates in its own place; the 
place does not rotate with it. For this distinction between a body and its 
‘ place’, see below, p. 195. 

2 The ancient commentators used a similar (but less convenient) comparison. 
The Same was represented by the movement of a ship (westwards), the 
motion of the planets by passengers walking along the deck towards the 
stern (eastwards). Chalcidius, p. 166: wut im navigando, cum ad destinata 
uenti pulsu naui uolante e regione provae quidam ex nauiganiibus ad puppim 
vecurrunt. Hyginus, Poet. Astron. iv, 13, necesse est eum (solem) contra mundi 
inclinationem curvere. Quare autem euenit, ut ante diximus, quod uidetur cum 
mundo sol uerti, eius similis haec est causa, ut si quis in nauiculae vostro sedens 
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enclosing the staircase), would keep their relative positions, all 
being equally subject to the motion of the staircase. The present 
passage explains why they do not. 

Let us take first the differences of speed, which are, in fact, 
sufficient to account for the changes of relative position. I suggest 
that we may take the Sun with his two companions, Venus and 
Mercury, as proceeding at the standard speed, against which the 
~peeds of the remaining four will be measured. The Sun is obviously 
pre-eminent among the planets! and his period, the year, is the 
inost important. The year is the cycle of life on Earth, which 
moves in that period through its round of birth, maturity, death, 
and rebirth. This movement of life was connected by Aristotle 
with the ‘ inclined circle ’ (the ecliptic) marking the Sun’s apparent 
annual track through the signs. The ancients thus attribute to 
the motion of the Sun all those seasonal changes which we, on the 
heliocentric theory, attribute to the annual revolution of the 
Earth.2 Already, in the Republic (5098), the Sun has been called the 
cause of the becoming (birth, yéveouc), growth, and nourishment of 
all visible things, ‘ though not himself yévecic’ ; just as the Good 
is the cause of the being (odcia) of intelligible things, though itself 
‘beyond being’. This association of the Sun and its inclined circle 
with becoming and mutability and so with ‘ the Different ’ suggests 
that the movement of the Sun (shared by his two companions) is 
the actual movement of the Different, with a speed unmodified by any 
individual variations. Obviously, if any planet exhibits the actual 
motion of the Different, it must be either the Sun or the Moon. 
Not to mention their superior conspicuousness, these are the only 
two planets which go steadily forward, without stations or retro- 


inquivat (inde quaerat, Scheff.) ad puppim transive, et nihilominus ipsa nauis 
wter suum Conficiat: tlle quidem uidebitur contra nauiculae cursum ive, sed 
tamen eodem peruentet quo nauis. 

1 Epin. 986E, ‘ Of these three (Sun, Venus, Mercury) it must needs be that 
the one with an intelligence equal to the task (the Sun) leads the way’. 
Albinus, Didasc. xiv, qAws pev tpyepoveder mdvtwv (rdv mravytav), Seucvds te Kal 
daivwy Ta ovprarra. 

2 Ar., de gen. et corr. ii, 10, 336a, 32 ff. ‘It is not the primary motion (of 
the First Heaven) that causes coming-to-be and passing-away, but the motion 
along the inclined circle; for this motion not only possesses the necessary 
continuity, but includes a duality of movements as well.’ The lifetime of 
every living thing has a period, which in some cases is a year, in others shorter 
or longer. Coming-to-be occurs as the Sun approaches, decay as it retreats. 
With the revolution of the Sun the seasons come to be in a cycle, and so the 
becoming of living things, initiated by the seasons, is also cyclical. Cf. 
Adrastus (Theon, p. 242): In the sublunary region there is becoming and 
perishing, growth and diminution, every sort of qualitative change and 
variety of locomotion. Of all these things the planets are the cause, and 
chiefly the Sun and Moon, by virtue of their composite movements, 
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gradations. It seems likely that the motion of one or the othe 
will be compounded solely of the Same (which is common to all, — 
and the Different. Both were associated with the mutability o; 
earthly things, and the Moon, with her phases, had strong claims 
which were duly recognised. But the Sun’s claim is stronger 
because his period embraces the whole round of seasonal life. 
Every year is a repetition of the last one, whereas the months are ' 
very different in character: June is not a repetition of Decemt ~ 
That is why the ecliptic is the trace of the Sun’s apparent annua: 
path, not of the Moon’s apparent monthly path, through the signs. 
The solar year, then, will be the period of a revolution of the Different; 
just as twenty-four hours is the period of a revolution of the Same. 
We may thus compare the Sun, Venus, and Mercury (the ‘ three 
with similar speed ’) to a group of passengers who stand still on one 
step of the moving staircase, which carries them slowly downwards. 
The staircase 1s bent round in a continuous band. Imagine this 
to be circular, and that the passengers can travel round and round. 
This group of three will then, at the end of a year, be back again 
at their initial position. 

There are four more passengers on the staircase. The remaining 
planets are the Moon, who is between the Earth and the Sun group, 
and the three outer planets, Mars, Jupiter, Saturn. All these differ 
in speed from the Sun group and from one another. The Moon 
revolves rapidly in her orbit—the smallest of all—round the Earth. 
She moves much faster+ than the Sun, completing over twelve 
monthly rounds to one of his yearly revolutions. The three outer 
planets are slower than the Sun. Mars was estimated in antiquity 
to take a little less than 2 years, Jupiter about 12 years, Saturn 
alittle less than 30.? 

There is thus a contrast between the behaviour of the Moon and 
that of the outer three, causing a phenomenon which Theon describes 
as follows : 


‘The conjunctions of the planets with the Sun and their 
appearances and disappearances, which we call their risings and 
settings, are not the same for all the planets. The Moon, after 
her conjunction with the Sun, since she has a swifter movement 
than his towards the antecedent signs (eastwards), always makes 
her first appearance or ‘rising’ in the evening and disappears 
or ‘sets’ in the morning. Saturn, Jupiter, and Mars, on the 
contrary, since they reach the antecedent signs more slowly than 
1 Boeckh pointed out that ‘ faster’ and ‘ slower ’ as applied to the planets 

here does not mean absolute velocity. The faster planet is the one which 


completes its circuit in the shorter time, i.e. has the higher angular velocity. 
2 Theon, p. 222. 
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the Sun, as if overtaken and passed by him, always set in the 
evening and rise in the morning (after their conjunction).’ ! 


To return to our illustration: three passengers (Sun, Venus, 


Mercury), as a group, stand still on the staircase and move with it. 


The other four, being alive, can walk either up or down the stair- 
case and so get farther and farther from the stationary group. If 


' “be staircase is bent round in a circle, they will pass through all 


y 
' i 


i 


' 


angles of divergence till they rejoin the group (conjunction with 
the Sun). But they do not all walk the same way. One (the 
Moon) runs down the staircase, so fast that he overtakes and passes 
the group nearly thirteen times while the group is making one 
tircuit. The other three move the opposite way, mounting the stair- 
case, at different rates of speed. They are, of course, all the time 
being carried downwards by the staircase ; but by walking upwards 
at lesser rates of speed they slow down this movement and get 
away from the stationary group. In respect of their individual 


‘voluntary motion, the three who are mounting can be said to be 


moving in the contrary direction to all the other four, for they 

alone are moving against the motion of the staircase. These three 

also will pass through all angles of divergence before they rejoin 

the group (conjunction with the Sun). But their behaviour will 

contrast with that of the Moon in the manner described by Theon. 
Here a diagram may be useful. 


The outer circle is the orbit of Jupiter, the inner circle the orbit 
of the Sun. Suppose that on 1 January 1934 the Sun at S! and 


1 Pr. ii, 2644, reproduces this: ‘Saturn, Jupiter, and Mars make their 
first appearance after conjunction with the Sun as morning stars because the 
Sun moves in the direction of the antecedent signs more quickly than they ; 
the Moon, on the contrary, first appears in the West because, moving more 
quickly than the Sun, she is seen to the East of the Sun. 


fom 
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Jupiter at J! were in conjunction. If the two rings were bot 

subject only to the motion of the Different from West to Eas: 

they would move ‘with similar speed’, i.e. the same angula! 
velocity. Then at the end of a year both planets would have 
completed one revolution, remaining in conjunction all the time 
and returned to their original positions. But this is not wha, 
happens. By x January 1935 the Sun will have completed ont 
revolution and be back at S!; but Jupiter will have moved ont 

a twelfth part of his course, from J! to J?. Jupiter must therefor 

have counteracted the common motion of the Different. Insteac 
of allowing this motion to swing him round in perpetual conjunction 
with the Sun, he slows it down by an additional motion in the 
opposite sense (westwards) rapid enough to let the Different carry 
him only as far as J*. If we imagine his orbit as a moving circular 
platform on which he is walking, the platform will complete its 
revolution eastwards in one solar year, but Jupiter will have walked 
along it westwards +iths of its length. This individual motion is 
contrary to that of the Sun (with his companions Venus and Mer- 
cury) and to that of the Moon. It is symbolised by Jupiter’s 
individual circle. The planet, while subject to the westward motion 
of the Same in the plane of the equator and also to the eastwar? 
motion of the Different in the plane of the ecliptic, has its own 
motion westwards in the plane of the ecliptic, counteracting the 
Different. 

To sum up: if we leave out of account the motion of the Same, 
which affects all the seven planets equally, the proper movements 
of the planets, velatively to one another, are as follows: (1) The Sun, 
Venus, and Mercury, taken as a group with ‘ similar speed ’, com- 
plete their course together in a solar year. Their proper motior 
is identical with that of the Different. (2) The Moon has an 
additional motion which carries her faster in the same sense. (3) 
The three outer planets move in the same sense inasmuch as they 
share in the motion of the Different. But they have, individually, 
the power of counteracting that movement in various degrees, and 
so slowing it down. These three planets are the set which have 
additional, individual motions in the opposite sense to the others. 
(It should be noted that these additional motions are strictly 
contrary to the Different, to which the Same, being in another 
plane, is not strictly contrary.) So, and only so, can it be true 
that two sets of circles (or bodies moving in those circles), though 
all moving in one sense with the common motion of the Different, 
have individual motions ‘ in opposite senses relatively to one another ’ 
(xata tavartia addAnioic). 

We can now see why the changes in the relative positions of the 
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planets are not ascribed merely to differences of speed, though 
at would be a possible way of representing the facts. The 
ditional motion of the three outer planets is contrary to the 
motion of the Different, which is exhibited without modifications 
by the Sun group; whereas the Moon’s motion is in the same sense 
as the Different, which it merely accelerates. The result will be 
that, in returning to conjunction with the Sun, the Moon will 
overtake the Sun as it were from behind, whereas the Sun himself 
will overtake and pass the three outer planets. This is the pheno- 
menon noted by Theon: ‘The Moon after her conjunction with 
‘ the Sun, since she has a swifter movement than his towards the 
antecedent signs (eastwards), always makes her first appearance 
or “‘ rising ’’ in the evening and disappears or “‘ sets’ in the morning. 
Saturn, Jupiter, and Mars, on the contrary, since they reach the 
antecedent signs more slowly than the Sun, as if overtaken and 
passed by him, always set in the evening and rise in the morning 
(after their conjunction).’ 

The third force which modifies the motion of some of the planets 
is left unexplained. The reason is that the planets themselves 
have not yet been mentioned at all.1 Later we shall learn that, 
like the fixed stars, they are divine living creatures with souls; 
and these souls must have the power of self-motion, since that is 
the very definition of soul. It is, presumably, the self-motion of 
the planets that enables them either to counteract the motion of 
the Different to some extent or to reinforce it. If this is the 
explanation, it could not be given here in a passage which describes 
only a system of motions without reference to the bodies that 
have them. It is consistent with the statement of Dercylides, who 
maintained that, according to Plato, all the planets had a ‘ voluntary 
and unforced motion’ and blamed Aristotle, Menaechmus, and 
Callippus for introducing spheres to which they attached the 
heavenly bodies, as though these were inanimate and needed 
material spheres to carry them round.? 

The interpretation offered above is confirmed by the description 

1 Pr. ii, 2655, pdvous yoiv tous KiKAous év TH puxy Gels dvev trav aorépwr—otrw 
yap tréatncav—rovrous eparo Kkweitcbar. 

2 Theon, p. 327, maou Sé riv xivnow mpoatperiucny Kat aBiaorov elva. Aristotle 
is accused by Ritter (Platon ii, 372) of a ‘depravation’ of Eudoxus’ system 
of geometrical spheres. But Eudoxus wasa mathematician concerned only 
with making a map of the celestial motions on the assumption that they 
must all be reducible to circular movements, as Plato taught. Aristotle was 
a physicist, concerned with making these motions work mechanically. Since 
he believed action at a distance to be impossible, the only way by which 
the movement of the Same (or any other revolution) could be communicated 
to an inferior body was by means of material spheres in actual contact with 
one another. 
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of the Spindle of Necessity in the Myth of Er (Rep. 6174), where 
the counter-movement of the three outer planets is explicitly 
mentioned, though its significance has not been understood. : 


‘The Spindle turns round as a whole with one motion; anc’ 
within the whole, as it revolves, the seven circles revolve slowly 
in the opposite sense.’ 


Here, as in the Zimaeus, the two main motions—of the Same; 
affecting the whole, and of the Different, shared by all seven circles 
—are first mentioned. Next come the different speeds of the seven 
circles and the changes in the relative positions of the planets: 


‘And of these circles themselves, the eighth (Moon) moves 
the most swiftly ; second in speed and all moving together, the 
seventh, sixth, and fifth (Sun, Venus, Mercury) ; third in speed 
moves the fourth (Mars), as zt appeared to them, with a counter- 
revolution, fourth, the third (Jupiter), and fifth, the second 
(Saturn). 1 


Adam and Heath rightly recognise that énavaxvuxdciofar (as 
distinct from advaxvuxdcio#ar) means ‘ counter-revolution’. But 
counter to what ? The movement of all the seven circles contrary 
to the fixed stars was mentioned in the previous sentence; it is 
shared by all the planets. Why should Plato, in an exceedingly 
compressed account, mention it again, precisely at the point where 
the three outer planets are introduced, after the group of three 
which keep together ? I can only understand it as a reference to 
the doctrine of our passage, that the three outer planets (to all of 
which, I take it, the phrase applies) appear to have a movement 
contrary to the Moon and to the Sun, Venus, and Mercury, modi- 
fying the movement shared by all. The word éxavaxdxAnotc occurs, 


1 617B, tplrov S€ hopG iévar, ws odior paivecBat, émavaxvxAovpevov Tov TéTapror, 
téraptrov 5é rov rpirov, Kal méunrov tov Sevrepov. Adam (ad loc.) : ‘ The revolu- 
tion relatively to that of the whole is retrograde; hence é€wava xvxdov- 
pevov. Heath (Artstarchus, p. viii): ‘what is meant is a simple circular 
revolution in a sense contrary to that of the fixed stars, and there is no 
suggestion of retrogradations ’’. Heath (Gk. Astron., p. 48) translates accord- 
ingly: ‘third in the speed of its counter-revolution the fourth appears to 
move’. Theon (p. 236) quoting Rep. 6178 (not very accurately) has rpirov 
S€ dopa iévar, dv dace (for ws odicr) datveoPa émavaxuxdAovpevov <rov téraptov> 
pdvwora tav dAdwv. Burnet (E.G.P.%, p. 304 n.) thought that pddora trav 
dAAwy might be a line that had dropped out of the text of Plato. If so, 
I should understand it as meaning that, while of dAdo, the three outer 
planets, all have the counter-revolution, it is most apparent in the case of 
Mars, who takes only two years to complete his orbit. Burnet took ésavaxv- 
xAovpevov to mean retrogradation. But retrogradation is not confined to Mars 
or to the three outer planets—a fact which Plato recognises later (38D). 
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so far as I know, only once elsewhere in Plato, in a passage which 
bears out my interpretation. After describing the individual 
motions of the heavenly bodies and of Earth, due to their living 
souls, Plato says that all the effects resulting from so complicated 
a system of motions cannot be understood in detail without a visible 
model. These effects include the ways in which they gain upon 
and pass one another, their conjunctions and oppositions, and ‘ the 
counter-revolutions of the circles relatively to one another’.1 In the 
Myth of Er, the outer planets moved ‘as 1t appeared to them (the 
souls), with a counter-revolution’. Plato is not wasting words: 
there is a sense in which the counter-revolution is only apparent. 
The souls, watching the turning circles in their vision, see the Moon 
speeding ahead of the Sun group, while the outer three drop behind 
and get farther and farther away. They would ‘appear’ to be 
moving in the contrary direction, like our three passengers who 
walked the opposite way to the rest; but their actual motion is 
(as we have already been told) governed by the movement of the 
Different. The bodies stationed in the circles are really moving 
the same way as the others, though more slowly as against the 
standard speed set by the Sun. 

On the other hand, as I shall try to show later (p. 108), this 
power of the planets’ individual souls to counteract the motion of 
the Different is invoked by Plato for another purpose. In our 
passage and in Republic x it explains a peculiarity of the three 
outer planets in contrast with all the rest. The effect is a slowing 
down of the planet’s main motion, without real change of sense. 
But there is also the very striking phenomenon of retrogradation. 
\s we watch the planets against the background of the fixed stars, 

ll, except the Sun and Moon, appear at times to stand still, move 
vackwards a certain distance, and then go forward again. This 
topic, however, had better be reserved till we reach the point where 
Plato introduces it (38D). 

Here, it remains to point out that in this description of the 
composite motion of the planets there is nothing inconsistent with 
the Laws or the Epinomis. At Laws 821B the Athenian, addressing 
men supposed to be totally ignorant of astronomy, remarks that 
nearly all Greeks falsely say that Sun and Moon and certain other 
stars are never travelling along the same path (dddv), and so call 

1 40C, ras Ta&v KUKAwY mpos éavTods éeravaxuxAjoes. See below, p. 135. The 
phrase has been understood as ‘ the returning of the circles upon themselves ’ ; 
but a model would not be needed to show thai a circle returns upon itself. 
€avrovs is a frequent substitute for a\AjAovs, a word which Plato might well 
avoid, since he has to use it three times in the same sentence. It is unfor- 


tunate that there is a lacuna in the sentence where Pr. (in remp. ii, 2267°) 
commented on the ézavaxvxAnos in the Myth of Er. 
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them ‘ wanderers ’ (planets). ‘ The truth is precisely the opposite : 
each is always travelling in a circle one and the same path, not 
many paths, though it appears to move along several paths’ 
(822A). This statement does not contradict our passage. The 
proper motion of each planet is confined to one of the seven circles ; 
it never strays from this orbit into another path. ‘It is natural 
and necessary,’ writes Theon,! ‘ that every heavenly body should, 
like the fixed stars, move uniformly and regularly with one simple 
proper movement. This will be evident if we imagine the universe 
to be at rest and the planets moving along the Zodiac (which will 
ex hypothest be at rest). Their movement will then appear no 
longer variable and irregular, but regular, as we have shown by 
the construction of Plato’s Sphere (oga:gomoutas).’ He goes on 
to explain that the appearance of variable movement is due to 
the planets’ proper movements being twisted into spirals by com- 
bination with the movement of the Same in another plane, as the 
Timaeus explains later (39A).2, As Boeckh pointed out, the unity 
of the planets’ movements in single circles is not supposed in the 
Laws, any more than in the Tzmaeus, to be upset by the fact that 
the movement of the Same turns them into spirals. Thus, just 
after the mention of the spiral twist at 39A, Plato speaks of the 
Moon as describing ‘its own circle’ in a month, and of the Sun 
as describing ‘its own circle’ in a year.? All that the Athenian 
asserts is that the planets do not stray about from path to path, 
but keep to one circular track. This is true of their proper move- 
ment. The expression to ‘move on several paths’ (zoAdac oddov¢ 
gyégec0ar, Laws 822A) must not be confused with ‘ having a move- 
ment compounded of more than one motion’ (zAstove gooac 
gwéoeo8a, Aristotle). On Newtonian principles a planet has a 

1p. 244, following Adrastus. The notion is now current that Plato revolu- 
tionised his astronomy in his old age, and that this revolution is implied by 
certain statements in the Laws and Epinomis. I shall criticise this theory 
later (122 ff.); but I would remark here that the lucid and detailed accounts 
of Plato’s astronomy which Theon took from Adrastus and Dercylides 
betray no sign that they recognised any contradiction between the Timaeus 
and the later works. 

2 Cf. Pr. iii, 122°, ‘Each planet has one simple motion, though the com- 
bination of more than one revolution—the proper revolution of each one and 
the revolution shared with the fixed stars—complicates their movement.’ 

® Heath, Aristarchus, p. 183. 

‘ This confusion invalidates Tr.’s argument (Class. Rev. xlix, 54) contro- 
verting Shorey’s remark (on Rep. 5308) that the Rep. is consistent on this 
point with the Timaeus and the Laws. Tr. says: ‘ the phrase zoAAds ddovs 
(or dopas) dépecAar does not mean to *‘ move irregularly, now this way, now that, 
but something very different, ‘‘ to move with several motions at once ’’, to 
have a composite movement’. This is not a possible rendering of 
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composite movement, the resultant of two forces acting in different 
directions, but it keeps to a single elliptical track. Even if we 
take into account the twisting of the proper circular movement 
into a spiral by the other component motion, the planet will still 
be travelling on a single regular track or path. Ifa man ascends 
a spiral staircase, he is not straying from one path to another. 
His position at any moment can be calculated as exactly as'if he 
were moving in a circle or a straight line. The Eptnomts (982c) 
gives as a proof of intelligence in the heavenly bodies the regularity 
of their behaviour; they do not change their places or wander 
with shifting revolutions. All these statements are directed against 
the notion popularly entertained by people who knew no astronomy 
that the term ‘ planet ’ implied irregular and incalculable ‘ wander- 
ings’ from one track to another. 

Another passage in the Efimomis 1 has been alleged to contradict 
the ZJimaeus. After mentioning the seven planets, the author 
speaks of ‘ one (divinity), the eighth, which might specially be called 
the Cosmos on high, who moves in the opposite sense to all those, 
carrying the others with it—so, at least, it may seem to men who 
know little of these things. But that of which we are sufficiently 
well assured we are bound to state and do state; for to one who 
has even a small share of right and divine understanding, this 
appears to be the teaching of true wisdom’. MHeath has offered 
a natural interpretation of this passage. ‘It occurs to me,’ he 
wrote, ‘ that the emphasis is on the word “ men’”’ (avOoa@ao1¢ with- 
out the article), and that the meaning is “so far as mere human 


1 9878, é€va S€ Tov Gydoov xpt A€yew, Sv pddtord Tis dv <Tov av>w (dvw libri: av 
Burnet. I propose rov dyw xdapov, to distinguish xcéopos applied to the fixed 
stars from xéopos as used of the whole universe) xéapov mpoocayopevor, 6s evarrios 
€xeivois ovpTracw tropevEeTat, dywy Tovs dAAous, Ws ye avOpwrats daivowr’ av dAlya ToUTwY 
elddaw. doa Sé txavds touev, xtA. Burnet’s insertion of ovdx« before dywy 
rovs dAAovs has no authority. Tr. (p. 232) also understands that the outer- 
most circle does not really carry the others round with it. He deduces that 
‘the real motion of the eighth circle, which is still retained in the Epinomts, 
can no longer have anything to do with day and night’. But the Epinomis 
in the context (9868) refers back to an earlier passage mentioning Sun, Moon, 
and Fixed Stars. There (978p-979a) the Sun is connected with the year, 
the moon with the months, and the Fixed Stars with night and day: ‘ When 

“nos ceases not turning these bodies about for many nights and days, he 
never ceases teaching men the lesson of one and two, till even the dullest 
learns to count well enough. For every one of us who sees the heavenly 
bodies will go on to form the idea of three and four and higher numbers.’ 
Day and Night—one and two—is the simplest lesson in number, and so is 
mentioned first ; then the month; thenthe year. The lessonis taught by the 
revolution of the stars in the Epinomis, exactly as it isin the Timaeus 39c 
and 47a. Cf. also Laws 818 where counting one and two is similarly connected 
with counting day and night. 
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beings can judge, who can have little knowledge of these things ’’. 
The words immediately following are then readily intelligible: they 
would mean “ but if we are reasonably satisfied of a thing we must 
have the courage to state our view’’.’1 The view of which the 
writer is sufficiently well assured to state it as the teaching of true 
wisdom is that the circle of the fixed stars does carry the others 
with it—so long as we refrain from inserting the word ‘not’ in 
order to make the Epinomis agree with a mistaken interpretation 
of Laws 821. The Epinomis, if it be Plato’s at all, must anyhow 
be his latest work ; and he may have wished to hint that, though 
he still felt sufficiently well assured of the doctrine stated positively 
in the Timaeus, other explanations of the ‘ appearance’ might be 
possible. That human beings could know little about the heavenly 
bodies remained a commonplace long after Galileo had made his 
telescope. Our knowledge of anything more than their distances 
and movements dates from the invention of the spectroscope. In 
any case, whatever the Epinomis passage means, it cannot afford 
proof that Plato did not himself hold the view stated in the Timaeus 
when he wrote that dialogue, perhaps fifteen years earlier. He 
might have changed his opinion in the meantime.? 

The conclusion is that the Laws (certainly) and the Epinomis 
(quite possibly and, I should say, probably) are perfectly consistent 
with the theory of the Tzmaeus, which ascribes a compound motion 
to the seven planets. The conception is fundamental in the system 
of Eudoxus, who was working at the Academy before the Timaeus 
was written and who died before Plato. It is equally fundamental 
in Aristotle’s adaptation of Eudoxus’ system of spheres. The 
system must have been known to Plato, and the probability is 
that he incorporated in the Timaeus as much of it as he could 
accept, consistently with his belief that the proper motion of each 
planet keeps to a circular track. It should not be forgotten that 


1 Aristarchus, 185. (In Gk. Astron., pp. xliii, 61, Heath has adopted a 
different view.) The above rendering gives its due force to ye and an accept- 
able meaning to av@pwmroas. If this word referred to any individuals it would 
be slightly insulting. I cannot believe that Plato would have alluded either 
to his late colleague Eudoxus or (as Tr. suggests, p. 170) to ‘ Aristotle and 
his friends’ as ‘ fellows who know little of these things’, or that such an 
expression could be characterised as ‘urbane irony’. Since Plato had 
himself made the (alleged) mistake in the Timaeus, he might feel that even 
urbane irony was out of place. 

2 Yet Tr. writes (p. 169) : ‘ If we turn to the Laws and Epinomis we further 
get absolute proof that Plato himself did not hold the theory (of double 
motion of the planets) in the form in which it is given in the Republic and 
Timaeus.’ On p. 171 this ‘absolute proof’ has become a ‘more natural 
inference’ than the possibility that Plato had changed his view. But, as 
we have seen, there is no real evidence even for a change of view. 
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the Tzmaeus is a myth of creation, not a treatise on astronomy. 
The surprising thing is that Plato should have found room for so 
many details in his broad picture of rational design in the cosmos, 
not that he should have simplified by omitting subtleties which 
would contribute nothing to his main purpose and which might be 
superseded at any time, as indeed they were very soon afterwards. 


36D-£. The world’s body fitted to its soul 


The structure of the World’s Soul is now complete. Plato has 
described its composition out of the three intermediate kinds of 
Existence, Sameness, and Difference ; its division according to the 
intervals of the cosmic harmony ; and its rational motions, repre- 
sented by the two main circles. Nothing has yet been said about 
the bodies which display these motions and the additional motions 
of the seven circles. The intention is to emphasise the superior 
dignity of soul and the truth that the self-moving soul is the source 
of all physical motions. The next step is to fit the World’s body, 
previously described, into the frame of the soul. This means 
imparting to the body the motions symbolised by the soul circles. 


36D. When the whole fabric of the soul had been finished to its 
maker’s mind, he next began to fashion within the soul all 
E. that is bodily, and brought the two together, fitting them 
centre to centre. And the soul, being everywhere inwoven 
from the centre to the outermost heaven and enveloping the 
heaven all round on the outside,! revolving within its own 
limit, made a divine beginning of ceaseless and intelligent 

life for all time. 


The above sentences reiterate the emphasis already laid at 34B 
on the fact that the soul extends throughout the body of the world 
from centre to circumference, and communicates its motion to the 
whole. That is to say, the motions above described are not con- 
fined to the stars and planets. The motion of the Same, which is 
supreme over the seven planetary motions, must affect the entire 
body of the world, including the Earth at its centre. But we are 
here concerned not so much with physical movements as with the 


1 See note on 348. Adam compares our passage to Rep. 616c, where the 
light passes through the centre of the universe and round the outer surface 
of the heavenly sphere, acting as a bond that holds together all the revolving 
firmament, like the undergirders of a man-of-war. If Chalcidius was right 
in his interpretation of 36c (p. 77) as referring to the revolution of a meridian 
circle tracing the circumference of the sphere, this passage may well refer to 
that enveloping movement of the Same. Compare the language of 348, 
where the wrapping of the soul round the body on the outside is immediately . 
followed by mention of the rotation. 4 
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motions of the World-Soul as an intelligent being. Hence in the 
next paragraph ‘the circle of the Different ’ is once more spoken 
of as representing a single undivided motion. 


36E-37c. Discourse in the World-Soul 


The cognitive activity of the soul’s ceaseless and intelligent life 
is based on the principle that like knows like. As Proclus says, 
“Since the soul consists of three parts, Existence, Sameness, and 
Difference, in a form intermediate between the indivisible things 
and the divisible, by means of these she knows both orders of 
things; . . . for all knowing is accomplished by means of likeness 
between the knower and the known.’ ! 


36£. Now the body of the heaven has been created visible ; but 

she is invisible, and, as a soul having part in reason and 

37. harmony, is the best of things brought into being by the 

most excellent of things intelligible and eternal.2 Seeing, 

then, that soul had been blended of Sameness, Difference, 

and Existence, these three portions, and had been in due 

proportion divided and bound together,? and moreover 

revolves upon herself, whenever she is in contact with any- 

thing that has dispersed existence or with anything whose 

existence is indivisible, she is set in motion all through herself 

B. and tells in what respect precisely, and how, and in what 

sense, and when, it comes about that something is qualified as 

either the same or different with respect to any given thing, 

whatever it may be, with which it is the same or from which 

it differs, either in the sphere of things that become or with 
regard to things that are always changeless.‘ 


1 Pr. ii, 298. Cf. ii, 135%! ff. 

2 Plutarch ror16c (rightly) took trav vonrdv ae 7’ dvrwy as depending on 70d 
dplorov. Pr. ii, 294, mentions this as a possible construction, though he 
suggests, as perhaps preferable, the meaning that soul is the best among 
those intelligible and everlasting things which are generated, or taking rdv 
vontav del 7 dvrwy With Aoytopot Kai appovias (cf. Robin, Physique de Pl. 56). 
That adr? means the soul (not ‘ the heaven itself’, Tr.) is plain from 46D, 6. 
A.-H., Wilamowitz (Platon ii, 389), and others are (I think, rightly) inclined 
to omit yvy7, though it was read by Plutarch (loc. cit.). 

3 Proportion acts as a bond, 31c. 

‘The construction is doubtful. (1) It can be taken (in accordance with 
the above translation) as follows: ‘ The soul tells—(drw 1° dv re tatrov F xat 
6tov dv €repov) whatever it may be (say B) that something (A) is the same as 
or different from—in what respect precisely and how and in what sense and 
when it comes about (€xaora elvat cai mdcyev) that it (A) is, or is qualified by, 
each of these terms (same and different) (zpds €xaorov) in respect of any such 
thing (B), either in the sphere,’ etc. Grammatically, éxaorov (B, 2) is the 
antecedent of drm (A, 7), and the z.of the érwclause is the subject of éxaora 
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378. Now whenever discourse that is alike! true, whether it 
takes place concerning that which is different or that which 
is the same, being carried on without speech or sound within 
the thing that is self-moved,? is about that which is sensible, 
and the circle of the Different, moving aright, carries its 
message throughout all its soul—then there arise judgments 
and beliefs that are sure and true. But whenever discourse 

Cc. is concerned with the rational,? and the circle of the Same, 
running smoothly, declares it, the result must be rational 
understanding and knowledge. And if anyone calls that in 


elvac kal mdoyew, which I understand (cf. Taylor) as meaning ‘is each of 
these things (same or different) or in other words is qualified by them’. 
Pr. ii, 3041®, notes that Plato often uses zemov@éva: for peréyev, as at 
Soph. 245B mabos éyov rob évds and wemovbds év elval mws, mean ‘ having the 
attribute or property of unity ’. 

(2) The words 6rm 7° dv... érepov might be taken as an interrogative 
clause depending on Aé€ye. <A parallel occurs at Soph. 262%, drov 8 av 6 Adyos 
9, ov po. dpalew. A grammarian might contend that the full meaning there 
is: ‘ Whatever the statement may be about, you are to tell me (what it is 
about).’ So here: ‘the soul tells with what thing ee it may be) 
something (7) is the same’ 

The difficult phrase mpos éxaarov exaora elvac kal macyecy seems to ee 
to the ambiguities of the word ‘is’, explained in the Sophist. ‘Is’ 
mean ‘exists’ (partakes of Existence) or ‘7s the same as’ (which vives 
partaking of Sameness or having that property, mdoyew, as ‘ts not’ involves 
having the property of Difference). So we can say either that one thing is 
(efvac) the same as, or different from, another, or that it has either of the 
properties (mdcye: €xacra) with respect to any other (mpos €xaoroyv). 

1 xara tadrév ‘equally’ (A.-H.), for duoiws, which would involve hiatus, 
The discourse is to be true in either case, whether the judgments are affirmative 
or negative Cf. xara ravra, 38D, 5. 

2 The self-moved thing is the Heaven as a whole, which, as a living creature, 
is self-moved by its own self-moving soul. That an animal (soul and body) 
is self-moved is a commonplace. Ar., Phys. 265), 34, ‘ Witness to this truth 
(that locomotion is prior to other motions) is borne by those who make soul 
the cause of motion, for they say that what moves itself is the source of motion 
and the animal or anything that has a soul does move itself locally’. This 
explains adrod tiv yuynv below (B, 7) ; and the world (kivnOév cai Cav) is again 
referred to as adrdé at c, 6. The passive (xwovpevov ip’ avroé) is more appro- 
priate to the animal which is moved by its soul than to the soul which moves 
itself (ro éavrd xwodv). Commenting on the statement (344) that the Demiurge 
gave the world ‘the motion proper to its body’, Pr. (ii, 92°!) says that it 
refers to the peculiar constitution of the cosmos, in virtue of which it is so 
moved by itself (sd’ €avrod), éxer yap 7 Kai abros Kal Kara THY Cwiy adtoKivytov 
Kal Kata 76 oda odaipoedés Sv mpds THY KUKA@ Kivnow olketov (where avroxivyTov 
and oixetov are both epithets of 7, and the insertion of rjv after aj is un- 
necessary). 

8 Pr. ii, 31212, observes that Aoyiorixdy here means not, as one might 
suppose, the subject which reflects, but the object of thought (atro ré vonréy), 
as alcOnrixév is used later (61D, 654, etc.) for alcOyrdév. Cf. also xiwyrixdy for 
evxivytov at 58D. 
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37c. which this pair 1 come to exist by any name but ‘soul’, his 
words will be anything rather than the truth. 


Like the earlier description (354) of the composition of soul out 
of the three intermediate kinds of Existence, Sameness, and Differ- 
ence, this compressed account of the discourse carried on in the 
World-Soul can only be understood by reference to the Sophist.? 
There all philosophic discourse is regarded as consisting of affirma- 
tive and negative statements about Forms. Discourse is guided 
by the science of Dialectic, whose task is ‘to divide according to 
Kinds, not taking the same Form for a different one or a different 
one for the same’ (253D). The dialectician discerns the true 
structure of the realm of Forms, what each Form is in itself and 
how it differs from others—what it 7s and what it zs not. A false 
judgment is described as mistaking one Form for another. Similar 
language is used below (44A): in infancy the motions of the soul- 
circles in human beings are perturbed and distorted by the inflow 
of nourishment and of sense-impressions, and ‘when they meet 
with something outside that falls under the Same or the Different 
they speak of it as ‘“‘the same as this”’ or “‘ different from that ”’ 
contrary to the true facts, and show themselves mistaken and 
foolish’. When the tide of growth and nutriment flows in less 
strongly, the revolutions settle down into their natural course, “ and 
giving their right names to what is different and what is the same, 
they set their possessor in the way to become rational’. So in our 
passage, the true judgment correctly identifies its object (whether 
a Form or an individual thing which becomes) with whatever it 1s 
the same as, or distinguishes it from whatever it is different from. 

Dialectic is concerned solely with Forms, but here the discourse 
of the World-Soul is directed both to the indivisible being of Forms 
and to the existence that is ‘ dispersed’ in the perceptible things 
of time and space. The same is, of course, true of human souls, 
from which, in fact, the analogy is extended to the Soul of the World. 
We have been told that the World’s body has no sense-organs, 
because there is nothing outside it to be perceived. But the 
World’s Soul is not pure intelligence ; being united with a per- 
ceptible body, it may be imagined as having internal feelings, 
which would be covered by the word aesthesis.3 The World’s Soul 
differs from ours in that its revolutions can never be disordered 


1] incline to think (with A.-H.) that ‘ this pair’ means rational under- 
standing and knowledge, because Plato thinks it worth while repeatedly to 
assert that vofs can exist only in soul (30B, 46D, Soph. 249A, Philebus, 300C), 
though the same is true of judgments and beliefs. 

252k ff. See F. M. Cornford, Plato's Theory of Knowledge, pp. 260 ff. 

3 Cf. for instance Theaet. 156B and the list of feelings at 42a below. 
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(47c). Hence Plato speaks of its discourse as always true, although 
it contains, besides rational understanding and knowledge, judg- 
ments and beliefs associated with the revolution of the Different 
-——a revolution which is controlled by the superior motion of the 
Same, but moves in another plane. 

Aristotle, after mentioning how Empedocles recognised the 
principle that like is known by like, continues: ‘In the same way 
Plato in the Zimaeus fashions the soul out of his elements; for 
like, he holds, is known by like, and things are formed out of the 
principles or elements, so that soul must be so too. Similarly also 
in his lectures ‘‘ On Philosophy ’’ it was set forth that the Animal 
itself is compounded of the Idea itself of the One together with the 
primary length, breadth, and depth, everything else, the objects 
of its perception, being similarly constituted. Again he puts the 
view in yet other terms: Mind is the monad, science or knowledge 
the dyad (because it goes undeviatingly from one point to another), 
opinion the number of the plane, sensation the number of the solid ; 
the numbers are by him expressly identified with the Forms them- 
selves or principles, and are formed out of the elements ;! now 
things are apprehended either by mind or science or opinion or 
sensation, and these same numbers are the Forms of things’ (de 
anim. 4046, 16ff., trans. J. A. Smith). 


37c-38c. Time, the moving likeness of Eternity 


We turn now from the spiritual motions of the World-Soul—its 
thoughts and judgments—to the physical motions of perceptible 
bodies in the Heaven. Planets, stars, and Earth have yet to be 
created and set in the revolutions symbolised earlier by the eight 
circles of the celestial mechanism. This work is prefaced by a 
description of Time, which cannot exist apart from the heavenly 
clock whose movements are the measure of Time. 


37c. When the father who had begotten it 2 saw it set 1n motion 
and alive, a shrine brought into being for the everlasting 

gods, he rejoiced and being well pleased he took thought 

to make it yet more like its pattern. So as that pattern 

D. isthe Living Being that is for ever existent, he sought to make 
this universe also like it, so far as might be, in that respect. 

Now the nature of that Living Being was eternal, and this 
character it was impossible to confer in full completeness 


1 Not, of course, fire, air, water, earth, but Unity and the Indeterminate 
Dyad (or Plurality). 

2 aird refers, like adrod at B, 7, to ro Kwovpevov vd’ avrod, the world as a 
living and self-moved creature (xunfév xai (dr). 
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37D. on the generated thing. But he took thought to make, as 
it were, a moving likeness of eternity ; and, at the same time 
that he ordered the Heaven, he made, of eternity that abides 
in unity, an everlasting likeness moving according to number 1 
—that to which we have given the name Time. 

E. For there were no days and nights, months and years, 
before the Heaven came into being; but he planned that 
they should now come to be at the same time that the Heaven 
was framed. All these are parts of Time, and ‘ was’ and 
‘shall be’ are forms of time that have come to be; we are 
wrong to transfer them unthinkingly to eternal being. We 
say that it was and is and shall be; but ‘is’ alone really 

38. belongs to it and describes it truly; ‘was’ and ‘shall be’ 
are properly used of becoming which proceeds in time, for 
they are motions. But that which is for ever in the same 
state immovably cannot be becoming older or younger by 
lapse of time,? nor can it ever become so; neither can it 
now have been, nor will it be in the future ; and in general 
nothing belongs to it of all that Becoming attaches to the 
moving things of sense; but these have come into being as 
forms of time, which images eternity and revolves according 
to number. And besides we make statements like these : 3 

B. that what is past 7s past, what happens now zs happening 
now, and again that what will happen zs what will happen, 
and that the non-existent 7s non-existent : no one of these 
expressions is exact. But this, perhaps, may not be the 
right moment for a precise discussion of these matters.‘ 


1 névovros aidvos év evi Kar’ apiuov lodcay alwrov etxova. Even here, where 
he is contrasting eternal duration (aidv) with everlastingness in time, Plato 
will not reserve atwvos for ‘eternal’ and didws for ‘everlasting’. adid.os 
is applied both to the model and to the everlasting gods. Butin this particular 
phrase it is certainly strange that the moving likeness contrasted with abiding 
duration should be called aiévov. It is tempting to conjecture dévaov elxdva, 
‘ ever-flowing likeness ’, and to compare Laws 966E where the motion of soul 
gives to Becoming an ever-flowing existence (dévaov ovoiav), and Critias, 
Peirithous, frag. 18, dxdpas re xpovos wepi 7’ devdw pevuart mAnpns Poird . . . 

2 Read da ypdvov (F. Eus. Stob. Pr. (lemma): 8a xpdvou, cett.) odd, to 
avoid an intolerable hiatus. See note on 204A. 

8 ra rowade, remotely governed by Aéyoper (37E, 5). 

4 The objection is to using the word ‘is’ in statements about things that 
become or happen in time or are non-existent. ‘ Being’, in contrast here 
with Becoming, ought strictly to be reserved for the real unchanging Being 
of eternal things. Its application to Becoming is at least ambiguous, not 
‘exact’. The last sentence hints that a discussion of the ambiguity of ‘7s’ 
will be found in the Sophist. ‘The non-existent’ means (as in ordinary 
speech) the absolutely non-existent, of which, as the Sophist shows, nothing 
whatever can be truly asserted. 
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38B. Be that as it may, Time came into being together with the 
Heaven, in order that, as they were brought into being 
together, so they may be dissolved together, if ever their 
dissolution should come to pass; and it is made after the 
pattern of the ever-enduring nature, in order that it may 
c. beas like that pattern as possible ; for the pattern is a thing 
that has being for all eternity, whereas the Heaven 4 has been 

and is and shall be perpetually throughout all time. 


In the first sentence above, ‘a shrine brought into being for the 
everlasting gods ’ is a paraphrase of r&y didiwy Gedy yeyovds &yahua 
which calls for some justification. The words are usually trans- 
lated ‘a created image of the everlasting gods’, and this expression 
has troubled commentators, who have assumed that the word 
agalma (image) is simply equivalent to ezkon (likeness), and that 
consequently the everlasting gods must be the Forms after whose 
pattern the world is made, or else (in spite of the plural) the Demi- 
urge himself. But the Demiurge is nowhere in the Timaeus identi- 
fied with his model,? and the Forms are nowhere spoken of as gods. 

The word agalma, however, contains no implication of likeness 
and is not a synonym of etkon. It is true that Oe@v adydAuata is 
the common phrase for ‘images of the gods’, cult-statues; but 
the word itself has two main meanings: (1) object of worship, and 
(2) something in which one takes delight. ‘Image’ to our ears 
suggests a likeness; ‘statue’, a solid and uninteresting effigy in 
a park. We do not think of a statue as enshrining the spirit of a 
departed general or politician. It is never an object of worship 
and seldom a cause of delight. The different associations of agalma 
may be illustrated from other passages in Plato. In the Phaedrus 
(252D) the lover chooses his love (owe) according to his disposition 
and ‘as though that love were a god in his eyes, he fashions and 
adorns him like an object of worship (olov dyadua), as with the 
intent to celebrate rites in his honour’. Here the beloved person 
is worshipped as an incarnation or embodiment of the god answering 


1§ 8, sc. odpavds (Pr. iii, 50%°). The existence of the world is spread out 
all through past, present, and future time. Cf. 31B, odpaves yeyovws €orw Te 
kal €r’ éoratz. Comparison with 37c, 8, and 39E, I, suggests that ovpards is 
already the subject of t ws dpuodraros abt xara S’vamww f. 

2 At 92C, 7, eixwvrodvonros (Sc. {wov) should be read, not zro:yrod. 

8 As object of worship dyadua is 6 71s dyaAAe (worships) ; in the other sense 
it is Gris dyaAXera, a phrase by which dyadua is frequently glossed. The 
second appears to be the earlier sense in literature. It is recognised by 
Proclus with reference to our passage : Kal ydp mws 70 dyaAwa mapa TO ayadAecOat 
rov Oedv én’ avr@ AdAexra (iii, 674), and perhaps hinted at by the words 
nydoOn and evdpparbeis in the text. 
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to his temperament. At Laws 931A etkon and agalma are used 
side by side: ‘Some of the gods whom we honour (the stars) are 
clearly visible; as likenesses (eixdvac) of others we consecrate 
agalmata, and when we worship these, lifeless as they are, we believe 
that the living gods beyond are gratified and filled with good will 
towards us.’1 ‘So if aman has parent or grandparent worn out 
with age laid up as a treasure in his house, let no man think that, 
so long as he has such a consecrated object set up at his hearth 
(épéotiov tdovua), he could have any more efficacious object of 
worship (dyadua), if he shall give it due tendance in the true sense 
In the eyes of the gods we can possess no more precious 

object of worship than such a parent. Heaven is well pleased when 
a man worships his progenitors with honours (a@ydAdy timuaic). 
The consecrated object which is an ancestor (té 2goydrwy fldovua, 
“shrine ’’, Bury) isa marvellous thing, far superior to lifeless ones ; 
for the living ones can join in our prayers when duly tended, or 
pray against us when neglected. Thus in such parents a man 
possesses objects of worship most efficacious in securing divine 
favour.’ In this passage the worshipped parent is the agalma ; 
‘image’ or ‘statue’ is an inadequate rendering. To the ancient 
a cult-statue was a thing he worshipped and took delight in because 
the visible image betokened the presence of the divinity in the 
shrine. It was set up there in order that the god might come and 
dwell in it. So the Greek for ‘to set up a statue of Hermes’ is 
simply idovec8at “Hounjv. The same word (idedvcato) is used of the 
Demiurge setting the planets in the framework of his Sphere (38D). 
Richard Wilhelm has observed that in Chinese temples the images 
and pictures of the gods are ordinarily treated with no respect. 
‘These pictures are not gods at all. They are merely places which 
they enter if they are called upon in the right way. When the 
god is there, then the presence in his image is a stern and holy 
matter. When he is not there, then his image is a piece of wood 
or clay.’2 Julian, dwelling on the benefits conferred on the whole 
world by those visible gods, the heavenly bodies, calls the Sun 
‘the living agalma, endowed with soul and intelligence and bene- 
ficent, of the intelligible father (?)’.8 The Sun is not a statue or 
a likeness, but a living embodiment. 

Proclus is fully alive to this mode of thought. Plato, he says 

1 roy 8 eixdvas aydAuara (Spvodpevot, ods Huiv aydAdovor xaimep aysvxyous ovras 
éxeivous Hyotpueda rods euisdxous Jeods moAAjv dia ratr’ evvoray Kal xdpw exe. 
Here the masculine ots treats the dyaAya as a god whose life is not in itself 
but in the living god it portrays. 

2 The Soul of China, p. 314. 

SED. 51, 434, To Cady dyadua cal Eupvyov Kal Evvouy Kal adyaboepyov tot vontot 
varpés (zavréds Osann. The text appears to have a lacuna after this word.) 
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(iii, 478), speaks of the cosmos as an agalma of the everlasting gods 
because it is filled with the divinity of the intelligible gods, although 
it does not receive those gods themselves into itself any more than 
cult images (a4ydAuata) receive the transcendent essences of the gods. 
The gods in the cosmos (the heavenly bodies) are, as it were, channels 
conveying a radiance emanating from the intelligible gods. Proclus 
calls the Demiurge the dyaduatonoids tot xdopov (iii, 61), who makes 
the cosmos as an agalma and sets up within it the agalmata of the 
individual gods (iii, 692). Some of the agalmata consecrated by 
religion are for all to see; others are hidden within as symbols 
of the presence of the gods and known only to the initiating priest. 
In the same way the cosmos is an agalma of the intelligible, con- 
taining both visible tokens of its Father’s divinity and unseen 
pledges of its participation in reality (i, 273!°). In two places 
Proclus substitutes the word ‘shrine’ (feodv) : ‘ the cosmos is the 
holiest of shrines’ (i, 1241”) ; the planetary bodies are set up in it 
‘as shrines of the gods who together accomplish the perfect year ’ 
(ii, 52’, referring to 38D).? 

In our sentence the Demiurge contemplates the cosmos with its 
body and soul so far as they have yet been organised. The body 
appears as the celestial Sphere with its turning rings ; animated by 
soul, whose motions those rings symbolise, it is a living and moving 
agalma, like those statues made by Daedalus which Plato mentions 
more than once. But the everlasting divinities have still to take 
their places in this vacant shrine. These are the ‘ heavenly gods’ 
(odeaviot Geol, 39E), the stars, the planets, and Earth, all of which 
are presently to be described as “living creatures everlasting and 
divine ’.4 That the ‘everlasting gods’ of our passage are the 
heavenly bodies is plain from the Efinmomis 983E, where these are 
described as divine living beings, which we must either celebrate as 


1 This recalls Alcibiades’ comparison of Socrates to an image of Silenus 
which, when opened, is found to contain golden dydAyara of the gods (Symp. 
216D, E). , 

2 ae Aeschylus (Eum. 920) describes Athens as ¢povpiov Dedy, pvoiBwpov 
‘E\dvev dyaAua Sapdvwvr, is not ‘ shrine’ nearer to the true sense than ‘ bright 
ornament ’ (Weir Smyth) or ‘ precious jewel’ (Headlam) ? Athens is not a 
statue or an image, but it is a place wherein the gods delight to dwell. 

3 Euthyphro 11B, 15B, Meno 97p. Curiously enough, Aristotle, just before 
criticising this part of the Timaeus, mentions in the context, dealing with 
Democritus, the wooden Aphrodite which Daedalus was said to have made to 
move by pouring quicksilver into it. 

“ {da Oeia xai didia (40B) includes the fixed stars and the planets ; and Earth 
is ‘the most venerable of the gods within the Heaven’ (40c). All these are 
of the number of rav év otpav@ Gedy (Rep. 508). I cannot, therefore, agree 
with Tr.’s statement that ‘all through the story there is only one God who 
can be called ‘‘ everlasting ’’, the Creator himself’ (p. 184). 
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being actual gods, or consider as likenesses of gods, like agalmata 
which the gods themselves have made. They are not the work 
of worthless makers, but we must honour them above all other 
agalmata ; for never will there be seen agalmata more lovely or more 
truly a common possession of all mankind, or any set up (idguuéva) 
in more excellent regions or of higher purity, majesty, and fulness 
of life. Here the stars either are actual gods or agalmata made by 
gods for their own habitation. In our passage, the cosmos with 
its eight moving circles is thought of as an agalma which awaits 
the presence of the divine beings who are to possess the motions 
symbolised. The addition of the heavenly gods and (later) of the 
three inferior kinds of living creatures is to complete the resemblance 
of the copy to its model (92c). 

First, however, it must be explained that all these living creatures, 
even the heavenly gods themselves, are endowed with temporal life 
that moves in time and lasts throughout all time, but is not the 
eternal unchanging duration (ai@yv) proper to the model. The 
concept of duration without change, as the attribute of real being, 
was first formulated by Parmenides. Plato echoes his words about 
the One Being: ‘It never was nor ever will be, since it is now all 
at once’ (frag. 8,5). The ‘indivisible’ being of Plato’s intelligible 
world demands a duration that ‘abides (rests) in unity’. Time 
is essentially divided into the three ‘forms ’, past, present, future ; 
and it ‘ moves according to number ’, being measured by a plurality 
of recurrent ‘ parts ’, the periods called day, month, year. Nothing 
that we can call Time can exist without these units of measurement ; 
and these again cannot exist without the regular revolutions of the 
heavenly bodies, the motions of the celestial clock. Time, accord- 
ingly, is said to ‘come into being together with the Heaven’, in 
the sense that neither can exist without the other. 

Plato’s treatment of Time presents an important contrast to his 
treatment of Space. We are apt to speak of Becoming as going on 
‘in time and space’, as if these two conditions were on the same 
footing. Plato does not so regard them. Time is here included 
among the creatures of the divine intelligence which orders the 
world. It is a feature of that order, not a pre-existing framework. 
Space, on the other hand, is introduced in the second part of the 
dialogue, under the heading of ‘ what happens of Necessity’. The 
Receptacle of Becoming is there brought into account, as a third 
factor (besides Being and Becoming) which has hitherto been 
ignored (48E). This Receptacle, finally identified with Space (524A), 
is treated as a given frame, independent of the Demiurge and a 

1Cf. Simpl. Phys., 1337, 34, mpodavéorarov pev Geol Kadofvrat ra Taw 
ovpaviwy Gedy meputoAcbrra aydAwara. 
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necessary condition antecedent to all his operations. Time is not 
a given frame ; it is ‘ produced’ by the celestial revolutions (385), 
which are themselves the work of the Demiurge. It is true that the 
existence of Space is implied throughout all this description of the 
world’s soul and body; but its existence is due to Necessity, 
not to Reason. Space is a condition without which Reason could 
not produce the visible order. Time is a feature of that order, 
inherent in its rational structure. 

Plato’s view of Time as inseparable from periodic motion is no 
novelty, but a tradition running throughout the whole of Greek 
thought, which always associated Time with circular movement. 
Reviewing popular and philosophic conceptions of Time in connec- 
tion with his own doctrine, Aristotle remarks that regular circular 
locomotion, being most easily counted, provides the best unit of 
measurement. ‘ Neither alteration nor increase nor coming into 
being can be regular, but locomotion can be. This is why Time ts 
thought to be the movement of the sphere: 1 it is because the other 
kinds of change are measured by locomotion and Time by this 
(circular) movement. This also explains the common saying that 
human affairs form a cycle, and that there is a cycle of all other 
things that have a natural movement and come into being and pass 
away. This is because all these things are discriminated by Time 
and have their beginning and end as though in a sort of period ; 
for even Time itself is thought of as a sort of circle. The reason, 
again, is that Time is the measure of this kind of locomotion and is 
itself measured by it; so that to say that things which come into 
being form a cycle is to say that there is a circle of Time, which 
means that it is measured by the circular movement’ (Phys. iv, 
2230, 13 ff.). 

How came it that Time was conceived, not as a straight line, but 
as a circle? Time is more abstract, unsubstantial, phantom-like, 
than Space. What fills Space is body that we can see and handle ; 
what fills Time is movement, and above all the movement of life : 
the very word aidy means both ‘ time’ and ‘life’. And, as Aristotle 
says, there is a cycle of all things that have a natural movement 
and come into being and pass away. The four elements of his 
system have a natural movement in the dimensions of Space ; but 
they endure for ever, and their motion is straight. But life, that 
comes into being and passes away, moves in the cycle of Time, the 


1 At the outset (218), 1) it has been mentioned that some (Plato, according 
to Eudemus and Theophrastus) had identified Time with the movement of 
the universe; others (Pythagoreans, Diels, Vors. 458, 33) actually with the 
heavenly sphere itself, ‘ because all things are in Time and also in the sphere ’. 
Aristotle speaks of this second view as too archaic and naive for discussion. 
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wheel of becoming—birth, growth, maturity, decay, death, and 
rebirth. These words at once suggest the origin of the circular 
image of Time. It is borrowed from the revolving year—annus, 
anulus, the ring. Hermippus, in his comedy The Birth of Athena, 
thus describes the year, Ensautos : 


‘ He is round to look at, and he revolves in a circle, containing 
all things in himself; and as he runs round the whole earth he 
brings us men to birth. His name is Eniautos ; and being round 
he has neither end nor beginning, and will never cease wheeling 
his body round all day and every day’ (frag. 1, Meineke). 


The year, says Hermippus, ‘contains all things in himself’ (éy 
adt@). There is an allusion to the derivation of Eniautos from ép 
éavt@, which we also find in Plato’s Cratylus. Socrates there 
explains the two words for ‘ year ’—entautos and etos—as significant 
when taken together: they express that which seeks within itself 
(to & éavt@ Eralor) and brings forth into the light all things, in 
turn, that are born and come into being. 

In Empedocles’ system the old seasonal ‘ powers ’ of summer and 
winter—the hot, the cold, the moist, the dry—are erected into 
elements by identification with fire, air, water, and earth. These 
four ‘ prevail in turn as the circle of Time comes round ’,? just as 
earlier they had prevailed in turn as the seasons came round in the 
circle of the year. Like Empedocles, Plato speaks here of Time 
‘revolving ’ according to number.* Proclus remarks on this that 
Time revolves as the first among things that are moved; by its 
revolution all things are brought round in a circle. He says ex- 
plicitly that the advance of Time is not like a single straight line 
of unlimited extent in both directions, but limited and circum- 
scribed.4 He understands Plato’s phrase ‘throughout all time’ 
(36£) as meaning the Great Year, the ‘ single period of the whole ’, 
which embraces all the periods of the planets and contains all 
Time, ‘for this period has as its measure the entire extent and 
evolution of Time, than which there can be no greater extent, save 

1Cf. Plut., def. ovac. 12, 416A, évavros apynv ev atr@ Kal redevtnv dpod 
+. wavrwv dy dépovow Mpa yy dé Pvec wepeexwv. Lydus de mens ii, 4, emauros 
mapa TO ev éaur@ xiveioba, advrov > Kvxdos ydp é€orw éf’ éavrov eiAovpevos. Ps.- 
Hippoc. a. €88. 16. Soph. Aj. 646, dwavé’ 6 waxpds KavapiBuntos xpovos duet 7’ 
adnra Kai pavévra KpUrrerat. 

2 Vors. 21B, 17, 29, ev 5€ péper xparéovor mepimAopévoio xpovoio. The same 
line recurs 26B, 1, with xv«Aowo for xpovoto. 

8 384, ypdvou ... Kar’ dpiOpov KuKxAovpévov. 

4Pr. iii, 29, dpiopdvn re Kal wepryeypappéevn.. Contrast Locke (Essay, 
Bk. ii, ch. 15, § 11): ‘duration is but as it were the length of one straight 
line, extended in infinitum’. It is interesting that Locke (in ch. 14) requires 
a long argument to dissociate Time from the celestial revolutions. 
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by its recurring again and again; for it is in that way that Time 
is unlimited ’ (ii, 289). ‘The motion of Time joins the end to the 
beginning, and this an infinite number of times’ (iii, 3053). 


38c-39E. The Planets as instruments of Time 


Before proceeding to the creation of all the everlasting heavenly 
gods who are to be enshrined in the system of revolutions already 
prepared, Plato takes first those among their number, namely the 
Planets, whose special utility to mankind lies in their marking off 
the periods of time and so teaching men to count and calculate. 
He remarks later (47A) that the observation of these regular periods 
led to the discovery of number, to all inquiry into nature, and to 
philosophy itself. 


38c. In virtue, then, of this plan and intent of the god for the 
birth of Time, in order that Time might be brought into 
being, Sun and Moon and five other stars—‘ wanderers’, as 
they are called—were made to define and preserve the 
numbers of Time. Having made a body for each of them, 

the god set them in the circuits in which the revolution of 
the Different was moving 1—1in seven circuits seven bodies : 

D. the Moon in the circle nearest the Earth; the Sun in the 
second above the Earth; the Morning Star (Venus) and the 
one called sacred to Hermes (Mercury) in circles ? revolving 

so as, in point of speed, to run their race with the Sun, but 
possessing the power contrary to his; whereby the Sun and 

the star of Hermes and the Morning Star alike overtake and 

are overtaken by one another. As for the remainder, where 


1 As Pr. (iii, 592%) remarks, the revolution (sepiodos) of the Different is still 
spoken of as a single movement of the soul as a whole, going on in all the 
seven circuits (wepidopa’t) among which it is distributed. mepupopa means 
primarily the circular motion, rather than the circular track ; cf. circuitus. 

2 cis [ov] tdyer pev taddpopov yAlw KUKAov idvras, Burnet. ‘Venus and 
Mercury are put into circles which have the same period as the sun, but not 
into one and the same circle. The construction is els (xvKAous) idvras iaddpopov 
jrlw «tKdov, KvxAov being an accusative of the internal object after tdvras’ 
(Tr.). A.-H. followed Stallbaum in accepting zov’s, which appears as a 
correction in Y and yields the same sense as the omission of rév. The reading 
vév isasoldas Albinus, Didasc. xiv, dwoddpov Sé kai tov lepdv ‘Eppod Aeydpevov 
dorépa els tov loorax® per HAiw KUKAov idvra (Sic), rovrou 5€ afectdra. It is 
possible that those who read réy understood Plato to have held Hera- 
cleides’ theory that Venus and Mercury revolve as satellites round the Sun. 
There would then be only one main circle for all three, the Sun’s. But Plato 
certainly did not hold this. See Heath, Aristarchus, pp. 255 ff. 

8 The three outer planets, Mars, Jupiter, Saturn. ‘ Enshrined ’ rather over- 
translates {8pvcaro, but the planets are gods and (Spvecfa: Gedy means 
‘setting up (a statue of) a god’ for cult purposes. 
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38p. he enshrined them and for what reasons—if one should 
E. explain all these, the account, though only by the way, 
would be a heavier task than that for the sake of which it 
was given. Perhaps these things may be duly set forth later 

at our leisure. 


The only difficulty here lies in the statement that Venus and Mercury 
(or their circles) ‘ possess the power contrary to that of the Sun’.} 
As we have seen (p. 80), the Sun, Venus, and Mercury form a 
group with ‘similar speed ’ (the same angular velocity), which run 
their race or finish their course together (ioddgomot), in the sense 
that all complete their journey through the signs of the Zodiac in 
a solar year. In contrast with this group, the Moon moves in the 
same direction as the Sun, but considerably faster. The three 
outer planets had that ‘apparent counter-revolution ’ mentioned 
in the Myth of Er, which we explained by the self-moving power 
of their individual souls. Its result was that, relatively to the 
circles of the other four, their circles were credited with an additional 
contrary movement, slowing down the common motion of the 
Different. The effect of this contrary power or tendency, as so 
far considered, was that they passed through all angles of divergence 
from the Sun, returning into conjunction with him only at intervals 
longer than a solar year. 

What are we now to make of the statement that Venus and 
Mercury ‘ possess the power contrary to that of the Sun’? Evi- 
dently not that their behaviour conforms in all respects to that of 
the three outer planets. Venus and Mercury do not pass through 
all angles of divergence. They keep, as Plato knew, always in the 
neighbourhood of the Sun. We are told what phenomenon is 
explained by this contrary tendency in the following words : ‘ where- 
by the Sun, Mercury, and Venus alike overtake and are overtaken 
by one another’. Venus and Mercury, though never far from the 
Sun, sometimes get ahead of him and appear as morning stars, 
sometimes drop behind, as evening stars. The three are like a 
group of racers who reach the goal together (égddgoyor), but on 
the way now one, now another, is in front. 

The ancients were not agreed as to the nature of the contrary 
power which accounts for this phenomenon, partly because some 
were disposed to introduce the complication of epicycles, of which 
there is no trace in Plato. But Theon, Proclus, and Chalcidius 
all mention the view that, whereas the Sun keeps steadily on at 


1 38D : ri de evavriay eiAnxdras adr@ Siva * dbev karaAauPdvovoiy re Kai Karahap~ 
Bdvovrat Kata tava Un’ aGdAjAwy FAs Te Kal 6 Tob “Epyod Kai ‘Ewodopos. 
2Cf. Tim. Locr. 96E. Pr. iii, 668. 
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the same pace, the other two move sometimes faster, sometimes 
slower.! Since Plato nowhere says that each planet moves with a 
uniform velocity, this view is consistent with the text. I see no 
reason why it should not be accepted.? 

Plato has not explained here why the motions of Venus and 
Mercury have this additional complication, not shared by the Sun. 
Some ancient interpreters accounted for the variations of speed 
by the volition of the planets, as living creatures with souls having 
the power of self-motion.2 This explanation may be supported 


1 Pr, iii, 6626. Theon, p. 222, ‘The Sun traverses the signs in a year of 
about 365} days. Venus and Mercury with a movement that is not uniform 
(dvwpuddws), differing to a small extent in their times, but on the whole running 
their race with the sun, being always seen in his neighbourhood. Hence 
they overtake and are overtaken by him.’ Chalc., p. 176, ‘What he means 
by these stars having a similar speed, Plato himself explains: they all com- 
plete their course in a year, but so that, moving sometimes slower, sometimes 
faster, they now overtake, now are overtaken by, the Sun; p. 137, Lucifer 
(Venus) e¢ Stilbon (Mercury) imparibus quidem gressibus, 1sdem tamen paene 
temporibus quibus sol cursus conficiunt, modo incitato uolaiu comprehendenies 
eum, modo pigro tractu demum ab eodem comprehensi. 

2 On the question whether and in what sense the motions of the planets 
are ‘uniform’ (duadys), the ancient commentators are confused. They do 
not keep distinct (1) what Plato probably thought; (2) various phenomena 
which were only discovered later; (3) later theories of planetary movement, 
involving concentric spheres, epicycles, eccentrics, etc., which are foreign to 
Plato’s scheme. Tr. (p. 202) concludes: ‘ Timaeus does not tell us why the 
two planets and the sun in turns gain on one another. No explanation could 
be offered by a man who assumed all three to be revolving with uniform 
velocities in the same sense and with the same period in concentric circular 
orbits.’ This seems to me a reason for concluding that Timaeus does not 
make all these assumptions, which would render the phenomenon not merely 
inexplicable but impossible. 

3 Pr, iii, 648, 1171, 1472, Set rHv mocneAlay adriy efdrrew ris Kwycews TY 
yuydv, xara Thy éxelvwr Bovdanow Oarrov 7} Bpadvrepov Kwoupevwr TOY owpdTwy, aA’ 
ov 80 dobdvetav, Sep of roMol vouilovres, KT. Id., in remp. ii, 233°: accord- 
ing to the Timaeus the planets have the following motions : (1) the motion 
of the Different, a ‘ single simple motion ’ carrying the entire spheres (circles) 
of all the planets from W. to E.; (2) axial rotation of each planet (for every 
divine body must have a circular movement) ; (3) composite movement of 
the spiral twist; (4) ‘Some have also a@ forward and backward movement 
according to their own will, without ever departing from the movement about their 
proper centres.’ Chalc., p. 179: He says (38E) that the heavenly bodies were 
‘bound with living bonds’, i.e. that the stars are animate and understand 
the commands of the god, so that not only the planets . . . should possess 
soul and life, but also the universe with all these should have soul and 
participate in reason. At Epin. 9868 the eight circles are actually called 
‘eight sister powers’ (Suvdues), i” which the heavenly bodies move, 
either of their own motion or like riders in a chariot. The question where 
the power resides is left open, as at Laws 899a. Cf. also Albinus, Didasc. xiv, 
dySdn 5¢ waow } dvwbev Svvapis mrepBeBAnra. mares Sé ofro. (stars and planets) 
voepa Cia Kat Geot. 
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by the statement in the Epinomis 1 that the revolutions of Venus 
and Mercury are ‘ in speed about equal to the Sun, and on the whole 
neither swifter nor slower. It must needs be that, of these three, 
the one which has a mind equal to the task leads the way’. The 
last words indicate that the individual motions of these celestial 
gods, as distinct from the two motions (of the Same and the Different) 
to which they are all alike subject, are due to the volition of their 
own rational souls. The Laws (898p) plainly asserts that, besides 
the Soul which drives the whole heaven round, every one of the 
heavenly bodies is moved by an individual divine soul. What 
function can these individual souls have, if not to originate those 
elements in the motions of stars and planets which are not attribut- 
able to the two motions of the World-Soul ? 2 Laws 898E suggests 
three possible ways in which the soul of a star might be related to 
its body. (1) The soul may reside within the whole spherical body, 
and move it as our souls move our bodies. (2) Or the soul may 
provide itself with a body of its own, consisting of fire or air, which 
envelopes the star’s body on the outside and moves it mechanically. 
(3) Or the soul may have no body at all and guide the star by 
“some surpassingly wonderful powers (dvvdjzetg) which it possesses ’. 
The ‘contrary power’ possessed by Venus and Mercury may be 
one of these wonderful powers, residing in their individual souls. 
The Sun leads the whole group because of his superior intelligence, 
as the Epinomis says. The other two possess a power which some- 
times counteracts his to some small extent, but on the whole they 
follow his lead, as he keeps steadily on his course with the actual 
motion of the Different. 

On this view ‘the power contrary to that of the Sun’ (and to 
the Different) is, as the words would naturally imply, the power 
already mentioned in the original account of the planetary circles. 
The three outer planets exhibited that power constantly, with the 
result that they passed through all angles of divergence. Venus 


1 986E, det (Burnet : aeilibri) roérwy tpidv dvrwy Tov voiv ixavov Exovra pyetobas 
(trans. Harward). 

2 Pr. iii, 70, recognises the two revolutions of the World-Soul as a whole, 
and seven souls of the planets. In his Platonist period Aristotle maintained 
that the heavenly bodies (including the planets) were gods and that their 
motion was voluntary, IJ. ¢iAoo. fragg. 23, 24. 

® 898E, 4 molev Efwhev oda avry wopioaevy mupds Wf Twos Gépos, ws Adyos 
€ori twwv, whet Big owdpat. oda. I take this to mean that the star’s soul 
might reside, not in the star’s body as a whole, but in an envelope of fire or 
perhaps of air, ‘somewhere on the outside’ (?) of the star’s body. The 
envelope would then be directly moved by its indwelling soul, and would 
‘ push ’ the star’s body along with it. This seems to be the meaning, even 
if wofev €€w0ev be taken with mopicayévy (which seems most natural) or with 
wbe?. 
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and Mercury exhibit it only intermittently, sometimes dropping 
behind the Sun, but then quickening their pace to overtake and 
pass him. Hence their two circles were not reckoned among those 
which have a motion in the opposite sense to the Sun and Moon. 
The intermittent dropping behind of Venus and Mercury could 
not be mentioned in that earlier passage, because it was concerned 
only with circles representing motions, not with the bodies which 
have now been created to occupy the circles and possess the motions. 
Only the main, constant, motions could there be described. 

But, it has been objected, if the contrary power here is the same 
as that mentioned in the account of the soul circles, why is it ascribed 
only to Venus and Mercury, not also to the three outer planets ? 
The answer is that Plato does not deny it tothem. In this passage 
he mentions the planets in their order from the Earth outwards : 
first the Moon, then the group of three, Sun, Venus, and Mercury. 
Of these he notes that, though all three have the same (annual) 
period, two possess the contrary power which explains why they 
sometimes drop behind, sometimes get ahead. The remaining 
three (Mars, Jupiter, Saturn) are dismissed in the last sentence, 
with the remark that it would take too long to describe their in- 
dividual motions in detail.1_ It is not denied that they too possess 
the contrary power which has been already assigned to them for 
another purpose. The implication is rather that they do possess 
it, since we are told that their motions are too complicated for 
description here (cf. 40C), i.e. even more complicated than those of 
Venus and Mercury. It must be emphasised once more that Plato 
is not writing a treatise on astronomy, but a myth of creation. 
The scale of the work demands that the astronomical passages 
shall be extremely compressed, and we must never assume that 
some feature which is not explicitly mentioned was unknown to 
Plato. 

In any case, these minor voluntary modifications of planetary 
motion merely account for changes in the positions of the planets 
relatively to one another and to the signs of the Zodiac. They do 
not distort the track of the planet’s proper motion, which remains 
circular. They only counteract, or accelerate, the motion common 
to them all along their several tracks, as some of our seven passengers 
on the moving staircase counteract or accelerate its motion by 
walking in one or the other direction (p. 85). 

The upshot, so far, is that the motion of all the planets except 


1 In just the same way the Epinomis g90B describes the monthly period 
of the Moon, next, the Sun, who brings the solstices, and ‘ with him we must 
group the bodies that keep pace with him’ (Venus and Mercury), and then 
dismisses ‘ the remaining paths’ (cdovs) as the most difficult to understand. 
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the Sun is the resultant of at least three components: the motions 
of the Same and of the Different, which they all share and which 
are due to the World-Soul as a whole, and individual motions due 
to the intelligent volition of the planets’ own souls, which account 
for the changes in their relative positions. The Moon alone con- 
stantly accelerates the motion of the Different. The remaining 
five all have the power contrary to the Sun’s. Mars, Jupiter, and 
Saturn exercise it constantly, as we have seen ; Venus and Mercury 
only intermittently. 

There remains the question whether Plato was aware of the 
phenomenon of retrogradation, as distinct from a mere lagging 
behind without change of sense in the planet’s motion. Against 
the background of the signs, all the five planets, Venus, Mercury, 
Mars, Jupiter, Saturn, appear not merely to slow down their main 
movement, but actually to stand still in their courses, move back- 
wards a certain distance, and then forward again. Proclus?} held 
that Plato did recognise actual retrogradation, and there is 
good reason to believe that this striking phenomenon had been 
observed. It was provided for in the system of Eudoxus, which 
must have been familiar to Plato. I suggest that this backward 
movement, exhibited by all five planets, is here accounted for by 
the ‘ contrary power ’, explicitly in the case of Venus and Mercury, 
and implicitly (as I contend) in the case of the other three. Venus 
and Mercury have the power periodically to reverse the motion 
they share with the Sun, to come to a stand, and then catch up 
with him and pass him, though their main annual movement has 
the same sense and period as his. Mars, Jupiter, and Saturn are 
always dropping behind the Sun with their constant counter- 
revolution ; and they have also the power to modify this motion 
in retrogradation, come to a stand, and then make good the lost 
ground by speeding up on their normal course. All this might 
well be thought too complicated to be explained here, without a 
model of the celestial motions. The accompanying diagram ? may 
help the reader to grasp the apparent motions of retrogradation 
exhibited by Jupiter as seen from a central Earth. The lines 
marked S+ and S4 are those on which the Sun and Jupiter come 


1 Pr. iii, 68, ‘ The Sun does not diminish or augment his speed and has no 
stations, but Mercury and Venus have advances, stations, and retrogressions ; 
hence you may say that, according to the observed facts, they possess con- 
trary powers relatively to the Sun. ... And since they sometimes move 
quicker, sometimes slower, and do not all move more quickly, or more slowly, 
at the same time, naturally the more quickly moving overtake the others, 
and then are overtaken in their turn.’ 

2 Adapted, with simplifications, from Bouché-Leclercq, L’astrologie grecque 
(1899), p. 120. 
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into conjunction, the Sun moving about twelve times as fast as 
Jupiter. Between each conjunction and the next Jupiter appears 


RETROGRADATION OF JUPITER. 


The Sun at S! and Jupiter at J! are in conjunction. When the Sun has 
moved about 120° to S* Jupiter has moved about 22° to J? (the first station). 
While the Sun is moving from S* to S* Jupiter appears to go back about 10° 
to J* (second station). He then goes forward again and returns at J‘ to 
conjunction with the Sun at Sé 


to stand still, move backwards, stand still again, and then move 
forwards with accelerated speed. While moving backwards (from 
J? to J) Jupiter is exercising his contrary power with more than 
his normal vigour. Mars and Saturn, having different speeds from 
his, behave in this way at widely different intervals. All these 
complications are obviously too intricate for description without 
models or diagrams. 

It may be added that Chalcidius, where he mentions the (correct) 
view that some of the planetary circles have a movement contrary 
to others, enumerates the three sets of phenomena which this 
contrary movement is to account for.t They are the three which 
my explanation covers: (1) the contrast between the steady, 
forward movement of Sun and Moon and the retrogradations of 
the other five planets; (2) the contrast between the evening 
appearance of the Moon (as the fastest) and the morning risings of 
Mars, Jupiter, Saturn (as the slowest) ; (3) the peculiar behaviour 
of Venus and Mercury, appearing sometimes at dawn, sometimes 
as evening stars. Chalcidius himself does not understand how these 
phenomena are accounted for, being confused by epicycles and 
eccentrics, which he invokes. But when we find the same sets of 


1 Chalc., pp. 167-8. 
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phenomena in Theon’s explanation, it looks as if both were repro- 
ducing a tradition which had come down from someone who did 
understand what Plato meant. 


38E. To resume: when each one of the beings that were to join 
in producing Time had come into the motion suitable to it, 
and, as bodies bound together with living bonds, they had 
become living creatures and learnt their appointed task, 
then they began to revolve by way of the motion of the 
Different, which was aslant, crossing the movement of the 

39. Same and subject to it 2: some moving in greater circles, 
some in lesser; those in the lesser circles moving faster, 
those in the greater more slowly. 

So, by reason of the movement of the Same, those which 
revolve most quickly appeared to be overtaken by the slower, 
though really overtaking them. For the movement of the 
Same, which gives all their circles a spiral twist because they 
have two distinct § forward motions in opposite senses, made 

B. the body which departs most slowly from itself—the swiftest 
of all movements—appear as keeping pace with it most 
closely. 


This paragraph explains two consequences of the theory that the 
two main factors in the motions of any planet are the motion of 
the Same (affecting the whole universe) and the proper motion of 
the planet itself in the opposite sense. This proper motion was 
represented by one of the seven circles among which the motion 
of the Different was distributed. Here, once more, the motion of 
the Different is spoken of as a single motion, common to all the 
seven circles. We are now concerned only with the effects of these 
two main factors, leaving out of account such complications as 
retrogradation and the slowing down of the main motion by the 
‘apparent counter-revolution ’. We have only to think of all the . 
planets revolving at various speeds in the sense of the Different. 
(1) Earlier cosmologies, based on the notion of the vortex, had 
supposed that all the heavenly bodies were carried round by the 
cosmic eddy in one direction only. The apparent backward move- 


1 Here, as at Laws 898, it is clearly stated that every planet, like the other 
heavenly gods, is a living creature with a body and an intelligent soul. So 
Pr. iii, 701; Chalc., p. 17973. 

2 Reading loicav . .. xparoupévnv. The accusatives (read by Cicero and 
Chalcidius) are necessary to the sense. Pr’s comments (iii, 742’, 4 @arépov 
aepipopa Sia THs TavTod Te elo Kai Kparetrat Um’ avrov, 75° ris 51 Oarépov dopas 
covons da Tis TavTot Kai Kparoupévns tn’ avrijs) Show that the accusatives should 
be read in his lemma, p. 737°. 

*‘ distinct ’ (:y7), as being in two different planes. Cf. 89, zpia rpixq. 

IIz 


THE PLANETS 


ment of the planets from W. to E. through the signs of the Zodiac 
was accordingly explained by their being ‘left behind ’ by the more 
swiftly travelling fixed stars. Lucretius! quotes this view from 
Democritus : 


“The nearer the different constellations are to the earth, the 
less they can be carried along with the whirl of heaven ; for the 
velocity of its force, he says, passes away and the intensity 
diminishes in the lower parts, and therefore the Sun is gradually 
left behind with the rearward signs, because he is much lower 
than the burning signs. And the moon more than the sun: 
the lower her path is and the more distant she is from heaven 
and the nearer she approaches to earth, the less she can keep 
pace with the signs. For the fainter the whirl is on which she 
is borne along, being as she is lower than the sun, so much the 
more all the signs around overtake and pass her. Therefore it 
is that she appears to come back to every sign more quickly, 
because the signs go more quickly back to her.’ 


On this theory of the ‘leaving behind’ (ddAeryic) of the planets, 
the Moon, overtaken and passed by all the signs in a month, is 
really moving more slowly than Saturn, who is overtaken and 
passed by them all only once in about thirty years and so comes 
much nearer to keeping pace with the outside of the eddy. 
Plato’s theory reverses the situation. The outermost movement, 
which alone affects the fixed stars, is still the swiftest of all; for 
they complete their circuit in twenty-four hours. But the contrary 
movement of the planets is now attributed to their own proper 
motion, at various rates of speed, in the reverse direction. The 
‘swiftest ’ of them is the one which completes this journey in the 
shortest time, namely the Moon. The ‘slowest’ is the outermost, 
Saturn, ‘the body which departs most slowly from the swiftest of 
all movements’. Thus the smaller the orbit, the quicker the body. 
If we consider only these proper motions of the planets (neglecting 
the movement of the Same which equally affects them all), the 
Moon ‘ overtakes’ Saturn. Taking only a month to complete her 
orbit, she will pass Saturn nearly once every month. But, as 
Plato adds, ‘ by reason of the movement of the Same, those which 
revolve most quickly seem to be overtaken by the slower, though 
really overtaking them’. The movement of the Same carries stars 
and planets together round the Earth once every day. Suppose 
that at Io p.m. to-night the Moon and Saturn are in a line witha 
certain star in the Zodiac. By ro p.m. to-morrow the fixed star 
1 Lucr. v, 621 ff. (trans. Munro) = Democritus 55a, 88. Cf. Frank, Plato 


u. ad. sog. Pyth. 204. 
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will have come round to the same position. Saturn will have 
shifted only a very little way eastwards, the Moon a much longer 
distance. If (as on the vortex theory) we think only of this diurnal 
movement of the Same and of the planets as trying to keep pace 
with it, Saturn will have lost much less ground than the Moon and 
will appear to overtake and pass her. Thus, ‘ by reason of the 
movement of the Same those which revolve most quickly appear 
to be overtaken by the slower, though really overtaking them’. 
But if we realise that all the planets are trying to make their own 
way against the diurnal movement, Saturn will have gained least 
ground and be really the slowest ; and the Moon will overtake and 
pass him. 

Plato makes the same point again at Laws 822A, where he declares 
that the planets do not really ‘wander’ about, but each one (in 
respect of its proper motion) ‘always travels in a circle one and 
the same path’. He adds that ‘the quickest of them is wrongly 
supposed to be the slowest, and vice versa’. The false opinion 
was due to not recognising that each planet has its own proper 
motion in the reverse direction, and imagining that the planets 
were merely ‘left behind’ by the fixed stars. 

(2) The second consequence of the double motion theory is the 
spiral twist. Martin 1 explains as follows: ‘ The Sun, for example, 
which in this system is a planet, describes from the winter to the 
summer solstice, on the surface of a sphere whose radius is the 
distance of the Sun from the centre of the Earth, an ascending 
spiral contained between the two tropics; then it descends again 
from the summer to the winter solstice describing on the same 
sphere a spiral inverse to the former one. The two spirals taken 
together make up as many turns as there are days in the year. 
The turns of the two spirals become larger as they approach the 
equator, but they are all traversed in equal times.’ If we imagine 
a model of the celestial Sphere revolving as a whole towards the 
right, while the planetary rings inside revolve more slowly to the 
left, the spiral twist will be the track followed by any one of the 
planets on a sphere with the same radius as that planet’s own circle. 
It will none the less be true that the planet, in respect of its proper 
motion, keeps always to one circular track, represented by the ring 
to which it is fixed. 

The only connection between the spiral twist and the other 
question, which planet is really the swiftest, lies in the point that 
both involve the recognition of a proper motion opposite in sense to 
the movement of the Same. Plato is writing with extreme compres- 
sion, in order to keep this astronomical section within due bounds. 

1 Martin ii, 76. Theon, pp. 324, 329, gives a clear account. 
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398. And in order that there might be a conspicuous measure for 
the relative speed and slowness with which } they moved in 
their eight revolutions, the god kindled a light in the second 
orbit from the Earth—what we now call the Sun—in order 
that he might fill the whole heaven with his shining and that 
all living things for whom it was meet might possess number, 
learning it from the revolution of the Same and uniform. 

c. Thus and for these reasons day and night came into being, 
the period of the single and most intelligent revolution. 


The purpose of the Demiurge is that mankind shall learn to count 
and develope mathematics by the exercise of reckoning periods of 
time, days, months, and years. The unit for this reckoning is the 
shortest division of time produced by the celestial revolutions, the 
period of day-and-night (yvy87uepor) ® marked by the daily revolu- 
tion of the whole heavens in the movement of the Same. Mankind 
would not observe this revolution, if the Sun were no brighter than 
the other planets. The brilliance of the Sun ‘ shining through the 
whole heaven ’, followed by the darkness of night and a new sunrise, 
brings it home to man that this daily revolution does occur. The 
Sun thus provides a ‘ conspicuous’ unit of measurement, in terms 
of which the other periods can be calculated, with ‘ their relative 
speed and slowness ’. 


39c. The month comes to be when the Moon completes her own 
circle and overtakes the Sun; the year, when the Sun has 


1 xa?’ a, A.-H., Fraccaroli. The subject of zopevoiro is easily supplied from 
the previous sentence or from mpos aAAnda. Plut. 10074, alluding to our 
passage, has the phrase pézpov evapyés tis mpos adArjAas Bpadurfre nal raxer trav 
éxtw apaipav Siadopas. This might support the conjecture rié<v> apds ddAnAa 
Bpadurnre Kal tayxer [kai] ra TrEpi Tas OxTw Popas mropevorro ‘ a CONspicuous unit to 
measure with what relative slowness and speed the bodies involved in the 
eight revolutions travel ’. 

2 The single (undivided) revolution of the Same, which is the only motion 
of translation possessed by the fixed stars. 

3 So in the Epinomis 978p the Heaven, causing the stars to revolve ‘ for 
many nights and days’, teaches man to count ‘one and two’ and so to 
advance to other numbers. Cf. 474 and p. gr, note 1 above. 

4 It is man, not the planets and stars, who is to benefit by this ‘ conspicuous 
measure’. This point involves rejecting the MSS. reading xai 7a at 398, 3. 
Tr. (retaining xai ra) translates: ‘That there might be a plain measure of 
their relative slowness and speed, and the eight revolutions go on their way, 
God kindled a light. . . .’. The planets, he explains (quoting Cook Wilson) 
need a light to see their way—‘ a humorous touch’. The humour, if it can 
be detected, is irrelevant. Also the eight revolutions include the fixed stars. 
Can these need the Sun’s help to see their way? Tr.’s suggestion that all 
planets (like the moon) reflect the sun’s light is supported by no evidence. 
Plato’s point is that the Sun is the only planet bright enough to make the 
difference of day and night conspicuous to mankind. 
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39C. gone round his own circle. The periods of the rest have not 

been observed by men, save for a few; and men have no 

names for them, nor do they measure one against another by 

numerical reckoning. They barely know that the wanderings 

of these others are time at all, bewildering as they are in 

D. number and of surprisingly intricate pattern. None the less 

it is possible to grasp that the perfect number of time fulfils 

the perfect year at the moment when the relative speeds of 

all the eight revolutions have accomplished their courses 

together and reached their consummation, as measured by 
the circle of the Same and uniformly moving. 

In this way, then, and for these ends were ‘brought into 
being all those stars that have turnings? on their journey 
through the Heaven; in order that this world may be as 

E. like as possible to the perfect and intelligible Living Creature, 
in respect of imitating its ever-enduring nature. 


Men have no names like ‘month’, ‘ year’, for the periods of 
planets other than the Moon and Sun. These two are the most 
conspicuous and they both proceed uniformly on their course. 
The five remaining planets exhibit apparent irregularities, some of 
which have been mentioned. The complete analysis of their com- 
posite motion involves factors additional to the two great motions 
of the World-Soul. The result is a ‘ bewildering’ (dunydarw, not 
‘incalculable ’) number of motions of surprisingly intricate pattern. 
Plato must have been acquainted with the system of Eudoxus, 
which required for each of these five planets not less than four 
spheres revolving on different axes, in order to reduce their apparent 
irregularity to a compound of circular motions. Three spheres each 
were enough for the Sun and Moon. The total of twenty-seven 
spheres would certainly make a pattern whose intricacy would 
bewilder a layman. Plato does not commit himself to Eudoxus’ 
system, which may have been recognised at the time as only giving 
an approximate picture, and was soon to be still further complicated 
by Callippus and Aristotle. If the ‘contrary power’ of the five 
planets has been rightly explained above as causing variations in 
speed without change of track, Plato’s own system is different, 
and an armillary sphere representing the planetary movements, 
if it were not required to work mechanically, would be of much 
simpler construction. 

Though the readers of the Timaeus would be bewildered by these 
complications, ‘none the less it is possible to grasp’ the notion of 


17ponai. The Sun, for instance, ‘turns back’ at the top of its spiral 
when it touches the tropic of Cancer at midsummer. 
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a Great Year, completed when all the heavenly bodies come back 
to the same relative positions. This notion was an ancient one, 
going back to the earliest attempts to arrive at a period of years 
which would coincide with a number of complete months. Plato 
extends it to include the periods of the remaining planets. He 
gives no estimate of its length.1 There is, as Taylor remarks, no 
suggestion that the end of the period is marked by any cosmic 
cataclysm. Such a catastrophe is, in fact, out of the question. 
The hands of a perfect clock would regain at every moment the 
position at which they were twelve hours before. Since the celestial 
clock was never set going at any moment of time, there was never 
any original position to serve as starting-point. The period, what- 
ever it may be, is beginning and ending at every moment of time. 
This perpetual recurrence, as the concluding sentence remarks, is 
the nearest approach that the visible world can make to the eternal 
duration of the unchanging model. If the language of our passage 
suggests a period beginning at some one date and ending at another, 
that is only because the myth speaks as if Time and its instruments 
had been created at some moment which would mark the beginning 
of such a period. 


39E-40B. The four kinds of living creature. The heavenly gods 
So far, the planets are the only living creatures, within the 
universal frame, whose creation has been described. Among the 
everlasting gods who were to take up their positions in that frame, 
the planets were singled out because they are, in a special way, 
the ‘instruments of Time’; and Plato wished first to define Time 
in order to contrast the temporal existence of even the everlasting 
gods with the unchanging duration of the eternal model. Time 
cannot exist without the clock. Plato, accordingly, had to antici- 
pate the creation of the heavenly gods by mentioning the planets. 
He now repeats the statement (37C, 38D) that the Demiurge designed 
to make his image as like as possible to the model. This is to be 
done by making all the four chief families of living creature, corre- 
sponding to the four regions of fire, air, water, and earth. 


39E. Now so far, up to the birth of Time, the world had been 
made in other respects in the likeness of its pattern ; but it 

was still unlike in that it did not yet contain all living 
creatures brought into being within it. So he set about 
accomplishing this remainder of his work, making the copy 

after the nature of the model. He thought that this world 

must possess all the different forms that intelligence discerns 
contained in the Living Creature that truly is. And there 

1 See Tr., pp. 217 ff. Heath, Aristarchus 172. 
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39E. are four: one, the heavenly race of gods; second, winged 
40 things whose path is in the air; third, all that dwells in the 
water ; and fourth, all that goes on foot on the dry land. 


The Demiurge himself, however, makes only the living creatures 
of the first class, the gods within the heaven.!. These are the fixed 
stars, the planets, and Earth. Since the planets and some of their 
motions have already been mentioned, the following sentences 
refer specially to the fixed stars. But the planets are brought in 
at the end of the paragraph. 


40. The form of the divine kind he made for the most part of 
fire, that it might be most bright and fair to see; and after 
the likeness of the universe he gave them well-rounded 2 
shape, and set them in the intelligence of the supreme to 
keep company with it, distributing them all round the heaven, 
to be in very truth an adornment (cosmos) for it, embroidered 
over the whole. And he assigned to each two motions: one 
uniform in the same place, as each always thinks the same 
B. thoughts about the same things ; the other a forward motion, 
as each is subjected to the revolution of the Same and uniform. 
But in respect of the other five motions he made each motion- 
less and still, in order that each might be as perfect as possible. 
For this reason came into being all the unwandering stars, 
living beings divine and everlasting, which abide for ever 
revolving uniformly upon themselves ; while those stars that 
having turnings and in that sense ? ‘ wander ’ came to be in 

the manner already described. 


The stars have spherical bodies, mostly composed of fire, but 
containing some portions of the other primary bodies. Without 
earth, as Proclus says, they would not be ‘ solid’ masses resistant 
to touch; and the other two primary bodies are the ‘ means’ 
which hold fire and earth together (318). Their composition is 
similarly described in the Epimomis (g81D) in a passage which 
refers to all the heavenly bodies. There is no reason to doubt that 
the statement here applies to the planets, as Proclus held. 

‘The intelligence of the supreme’, in which the stars are set, 
is a short expression for the revolution of the Same, that rational 


1 At Rep. 508 the heavenly bodies are called ‘the gods in the heaven’ 
(rdv €v ovpavad Oedv). 

2 evxuxAov for ‘spherical’ is reminiscent of Parmenides 8, 43, evdxv«dou 
odaipns, quoted by Plato at Soph. 244E. 

3 roravrnv. But only in that sense. They are not really ‘ wanderers’, 
but keep to their regular paths, though they ‘turn’ back at the limits of 
their spiral tracks. 

118 


THE HEAVENLY GODS 


motion of the World-Soul which was described (36c) as having the 
supremacy over the interior motion and in fact affects the whole 
universe.! The circle symbolising the plane of that motion is the 
equatorial circle of the sphere, over the whole of whose surface the 
stars are scattered. All the fixed stars move together in the daily 
revolution, as if they were set in a solid sphere. But there is no 
material sphere; the stars move freely, though they keep their 
relative positions. The rotation of the heaven thus becomes for 
each individual star an imparted motion of translation: the star 
moves ‘ forward’ along its circular track parallel to the equator. 
Every star has also, we are now told, a second motion, rotation on 
its own axis. The reason is that ‘each always thinks the same 
thoughts about the same things’. Here, for the first time in the 
Timaeus, it is explained why axial rotation is regarded as ‘ that 
one of the seven motions which above all belongs to reason and 
intelligence ’ (344). 

Every star has its own intelligent soul, ‘ and accordingly its own 
proper motion ; for the soul is the source of motion ’ (Pr. ili, 119). 
The same is true of the planets, as Proclus remarks. They also 
must have axial rotation; and, in fact, the Moon is the only 
heavenly body whose rotation could actually be observed. She 
must rotate on her axis in order to keep the same face always 
towards the Earth. This is a consequence of the free movement 
of stars and planets. If they were set rigidly in material spheres or 
rings which carried them round, they would, of course, all have the 
same face always turned towards the Earth, but it would be possible 
to deny (as Aristotle does) that they have an independent motion of 
rotation. Since Plato’s circles symbolise movements only and are 
not material rings, he recognises this rotation as an independent 
proper movement, due to the individual soul of star or planet. 

The last sentence is intended to convey that the statements 
about the composition and proper movements of the heavenly gods 
cover the planets, which are, just as much as the “ unwandering 
stars’, divine and everlasting living beings, and must have the 
movement proper to their intelligent souls.2 Earlier the planets 
were treated merely as the instruments of Time, and the periodic 
motions relevant to this function were alone described. Their 
axial rotation was not there relevant ; we are to understand that 
it is added here, as the movement of intelligence, which they possess 
equally with the fixed stars. 


1Cf. 47B, 7, ‘ the circuits of intelligence (ro# vod) in the heaven ’. 

2 So also Albinus, Didasc. xiv, ‘ All these (stars and planets) are intelligent 
living beings and gods and spherical in shape.’ The Laws and Epinomis 
leave no doubt on this point. 
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40B—C. Rotation of the Earth 


The Earth is now included, with the stars and planets, as ‘ the 
most venerable of all the gods within the heaven’. She, too, is a 
“living being, divine and everlasting’; as such, she must possess 
a soul as well as a body, and Soul being defined as ‘ the self-moving 
thing ’, she may be expected to possess a proper movement of 
axial rotation, in the same right as the stars and planets. But is 
this consistent with the rest of Plato’s astronomical scheme in the 
Timaeus ? The question has been debated by ancient and modern 
critics without reaching any agreement. It turns on the interpreta- 
tion of the word (Adowévyny (‘ winds’) in the following sentence: 


40B. And Earth he designed to be at once our nurse and, as she 
c. winds! round the axis that stretches right through, the 
guardian and maker of night and day, first and most vener- 

able of all the gods that are within the heaven. 


The problem is this: (1) Day and Night have been described 
at 39C as ‘the period (or circuit, meoiodoc) of the single and most 
intelligent revolution ’, namely the revolution of the Same, which 
carries round with it (ovvemduevoy, 40A) all the fixed stars. Every- 
thing that has been said about this revolution clearly implies that 
it is a real movement, due to the self-moving Soul of the World, 


1 Burnet reads iMopevny Sé rHv rept tov dia mavros mdAov Terapévorv, with the 
note: ‘r7v AP: om. FY Plut’. If r7v is sound, we must supply oddv, and 
some movement is certainly intended. But 77 is omitted not only by Plut. 
IOO6C, tAAopéernv mwepi tov dia mdvrwy modAov rerapévov, but also by Aristotle, 
de caelo 293b, 30, évoe 5€ Kal Keyusévny emi tod Kévrpou daciv adrnv idAecBat Kal 
KivetoOat wept Tov Sia mavrds TeTapévov mdAov, wWonep ev TH Tiypsaiw yéypanrae ; 
by Simplic., de caelo 517, 8, 7 pév ev Tiysaliw pots Tob TTkdtwvos otrws exe + “yi 
S€ rpodov uerépav, iddopévnv Se epi tov Sia mwavros rerapevov mddov,’ KTA. 
(rpodov Ab: tpodov péev Fe), cf. tbid. 532, 5, 12; by Proclus 1331 (lemma) ; 
and, as we may infer, by all who took (ANonevny to mean ‘ packed’ or 
‘ globed ’, or maintained that the Earth has no movement, including, e.g. 
Albinus, Didasc. xv, wepi rov 5a wavros rerapevov aduyyopern amodov, Pr. iii, 
136, tAAeoOat Aéyeras mEpi Tov d:a mavros Terapevoy mdAov, Sidte 57 wEpi Tov afova Tov 
mavros avvexetat Kat ovodiyyerar; Chalcid. constrictam limitibus per omnia 
uadentis et cuncta continentis poli (trans. p. 41), which he says (p. 187) 
may mean ‘ medietati mundi adhaerentem quiescere terram’ (impossible with 
ryv) ; Theon (representing Adrastus and Dercylides), p. 212, depopevns S€ rijs 
ovpavias ofaipas mepi wévovras Tods Eauris mdAous Kat Tov emlevyvuvra afova, mEpi Ov 
péoov épipeorar % yh (the last words paraphrase our passage, which is not 
discussed elsewhere in Theon) ; Iamblichus (Pr. ili, 139). Since no ancient 
authority betrays any knowledge of the reading rv, which must imply 
motion, I cannot believe in its antiquity, though I hold that (AAopévny does 
mean motion, and the presence of z7v would not invalidate my view. At 
Phaedo 108§ the Earth is said to be at the centre of the heaven and to 
stay there because equidistant from the extremity in all directions. There is 
nothing to show whether or not it is regarded as rotating. 
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not an apparent movement to be explained by saying that the 
stars really stand still while the Earth rotates daily. This appears 
to me indisputable. (2) It follows that, if Plato is consistent, the 
Earth must stand still, relatively to the diurnal revolution of the 
stars. If it had an actual daily rotation in either sense, then day 
and night would not be produced, as they are, by that revolution. 
Earth would be anything but ‘ the guardian and maker of day and 
night’. As Proclus says (ili, 139),1 she must ‘guard’ day and 
night by not moving, and ‘make’ night by her shadow. (3) The 
chief objection to supposing that the Earth is absolutely at rest 
is a very serious one. Aristotle (de caelo ii, 13), intent on proving 
that the Earth must be at rest and at the centre of the universe, 
discusses two other views. (a) ‘ The Italian philosophers known 
as Pythagoreans hold that there is a fire at the centre, and that 
the Earth is one of the heavenly bodies (Govroa, i.e. planets), creating 
night and day as it revolves about the centre. They further provide 
another Earth, in opposition to ours, which they call ‘‘ Counter- 
earth ’’.’ Some added yet more revolving bodies, which the Earth 
hides from our sight, to account for eclipses. (b) ‘Some, again, 
say that the Earth, though situated at the centre, “‘ winds ’’, i.e. 
moves, ‘‘round the axis which stretches right through’, as it is 
written in the Timaeus.’ It is beyond question that Aristotle 
interprets our passage as meaning that the Earth is situated at the 
centre, not a planet revolving round a central fire; and that it 
has a ‘ winding’ motion round the axis of the universe.2~ What 
sort of motion he understood will appear later. 

Modern critics have been driven to suppose either (as some 
ancients thought) that Aristotle misunderstood the word tAdAeoOat, 
or that he deliberately misrepresented Plato’s doctrine. Others 
think that neither Plato nor Aristotle noticed that an axial rotation 
was inconsistent with the earlier statement that day and night are 
the period of the revolution of the Same. But if Aristotle had 
wished to misrepresent Plato, he would have done better to make 
out that the phrase means planetary revolution at a distance from 
the centre and to class Plato with the Pythagoreans, instead of 
carefully distinguishing his view from theirs ; for the Pythagorean 
view, which removes Earth from the centre, 1s to Aristotle the more 
objectionable and bears the main brunt of his attack. That neither 


1 Following Plut. 1006£. 

2 Cf. the summary of the Timaeus in Diog. L. iii, 75, otcav 8é emi rob péoou 
KivetoOas mrept ro ppécov. The author of Tim. Locr. (97p) understood that the 
earth is at the centre (év péow Spupeva, a word which does not exclude motion). 
So did Albinus, Didasc. xv, xetra: 5¢ } pev yi THv GAwy péon, adding a para- 
phrase of the rest of our sentence. 
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Plato nor Aristotle should notice the discrepancy is to me incredible. 
Eudoxus and his students had been working at the Academy on the 
problem of the celestial motions, and surely someone would have 
pointed out the contradiction, if Plato and Aristotle were too stupid 
to see it. These suggestions are desperate expedients, which ought 
to be cheerfully abandoned, if it could be shown that the Earth 
can have some circular motion without upsetting the explanation 
of day and night as due to the diurnal revolution of the Same. 

If there is any such possible motion, the choice lies between 
(a) planetary revolution at a distance from the centre and (0) some 
‘winding ’ motion at the centre. These are the only alternatives, 
known to Aristotle, to an absolutely stationary Earth. ‘ All,’ he 
says, ‘who deny that the Earth is situated at the centre think 
that it revolves (as a planet) about the centre.’ (These are the 
Pythagoreans previously mentioned.) Some admit that the Earth 
is at the centre, but assign to it a ‘winding’ motion round the 
axis, ‘as is written in the Z¢maeus ’.1 

(a) The difficulties supposed to be involved in any axial rotation 
have led some critics to obliterate this clear distinction and to 
identify the winding motion of the Timaeus with planetary revolu- 


1 Aristotle’s ‘ all’ formally excludes Burnet’s suggestion of ‘a motion up 
and down (to speak loosely) on the axis of the universe itself’ (£.G.P.3 303). 
It is hard to take this explanation of tAXeo@at seriously. Even if it were true 
that ‘ the only clearly attested meaning of the rare word fAXopa is just that 
of motion to and fro, backwards and forwards: Cf. Soph., Ant. 340, iAdopéevwv 
dpétpwy €ros els Eros’, it may be remarked that ploughs do not go backwards 
and forwards in the same furrow, but wind to and fro in a serpentine track. 
This is not oscillation, and cannot be supported by the oscillation (aiwpa) of 
water inside the Earth at Phaedo 111r. Aristotle (Meteor. 356a, 5) describes 
this up and down movement as‘ oscillation about the centre’ (epi 76 péoov 
eiAeiofar), but ‘about the centre’ is not the same thing as ‘ about the axis ’. 
Oscillation along the axis is not compatible with ‘ the only admissible transla- 
tion: Earth, our nurse, going to and fro on its path round the axis * (Burnet, 
Gk. Phil. 348), as Heath observes (Gk. Asty. xli). There is no trace in the 
history of Greek astronomy or, so far as I know, anywhere else, of this 
grotesque notion that the Earth jumps up and down along the axis. Such 
a motion would upset the whole theory of the Spiral Twist. It certainly never 
occurred to any ancient commentator that Plato meant this or that Aristotle 
was arguing against this view. His description of the Earth as ‘ situated ’ 
or ‘ lying ’ (xeyuévny) at the centre excludes oscillation to and from the centre. 
If the most venerable of the gods within the heaven has any motion, it can 
only be the circular motion of reason, not any of those rectilinear motions 
which are expressly excluded for all the other gods. Mr. F. H. Sandbach 
has pointed out to me that in Sext. Emp. math x, 93, af wepl trois nvwdafw 
e‘Aovpevat odaipa. unquestionably means ‘spheres rotating on pivots’. 
Armillary spheres may be meant. Cf. also Lydus de mens. ii, 4, ndxdos éf’ €avrov 
eiXoUpevos. I cannot pursue the intricacies resulting from Tr.’s theory that 
Timaeus puts forward a view which Plato did not hold himself. 
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tion at a distance from the centre. The Timaeus, in fact, is, in 
spite of Aristotle,! to be interpreted as stating the Pythagorean 
theory. The objections to this view are, to my mind, overwhelming. 

(x) Plato clearly implies that the effect of the movement, if 
movement it be, is that Earth is the guardian and maker of day 
and night.2. The inference is that the period of the alleged planetary 
revolution is twenty-four hours. In accomplishing this daily 
revolution, does the Earth also rotate on her axis, like the moon, 
so as to keep the face on which we live always turned away from 
the centre of the universe? So the Pythagoreans held. But if 
so, her revolution will, according to its sense, either cancel the 
effect of the daily revolution of the stars, and there will be no day 
and night, or else the period of day and night will be forty-eight 
hours. If she does not rotate on her axis, the face we live on will 
be turned once every day towards the centre of the universe. This, 
according to these Pythagoreans, is occupied by the Central Fire. 
Why, then, do we never see this Central Fire crossing the skies ? 

(2) If the Earth revolves as a planet, why was not the circle of 
the Different divided into eight (not seven) planetary circles ? 
Why was not the Earth reckoned among the planets where they 
were described as the instruments of Time? Why was her period 
not counted, as a ninth, with the eight others whose consummation 
makes up the period of the Great Year? I can see no answer to 
these questions.? 

1 And Proclus, who does not doubt that Earth is at the centre (ili, 133). 
On 41D (sowing of the souls into Earth and into the planets as instruments 
of time) heremarks: otre yap 7 yj dorpov ... ovre ta amAavi} dpyava eipnras 
xpovov . . . pdva dé 7a TAavwpeva Kal doTpa €oTi Kal 6pyava xpévov. Indeed, a state- 
ment of Theophrastus (which we shall consider later) that Plato in his old 
age repented of having given earth the central position, stands alone. All 
other ancient authorities either state or assume that Plato’s Earth was at 
the centre. 


2 This has been denied, e.g. by Tr. (p. 240), but Tr., like other translators, 
ignores the effect of pév and dé in the sentence. The god gives Earth two 


functions : he makes her (1) tpodov pév ayerépav, (2) CAdopdvnv bé . . . duddca 
Kai Snuscoupyov vuxros Kat juépas: ‘to be at once our nursing-mother, and, as 
winding round the axis, the guardian and maker of day and night’. There 


is no proper contrast between zpoddv (uév) and iAdopevyy (5€). The translation : 
‘ But earth, our foster-mother, that goes to and fro on her path about the 
axis of the universe, he contrived for a guardian,’ etc., simply ignores the 
existence of pév and 8, 

8 Pr. iii, 13811, urges the last point as an argument against any movement 
of the Earth. Tr. (p. 239) admits a contradiction, but attributes it to a 
‘want of adaptation’ of Timaeus’ views about the Great Year and about 
the movement of the Earth; Timaeus has ‘no finished system’; he is 
‘engaged on the working out of a science which is progressive’. On this 
principle, no statement in the Timaeus can be used to determine the meaning 
of any other; the science may always have progressed in the interval. 


123 


ROTATION OF THE EARTH 40B-C 


(3) If Earth is not at the centre of the universe, what is at the 
centre? The only alternatives are: the Pythagorean Central Fire 
and no solid body at all. The second is entirely incredible. No 
ancient system of astronomy ever contemplated the possibility that 
the centre of the world should be unoccupied. Aristotle, writing 
before the heliocentric theory was propounded, says that all who 
regarded the entire universe as finite } held that Earth was at the 
centre, with the exception of the Pythagoreans, who had their 
Central Fire. We must, then, assume (as the adherents of the 
planetary theory do) that the Earth is to revolve round the Central 
Fire. But the Zimaeus says nothing whatever about any Central 
Fire. Can anyone believe that, if Plato had thought of the Earth 
as a planet, he would have made no mention at all of the body 
round which Earth, planets, and stars all revolve? * No writer 
with that picture in his mind could describe the motion of the 
Earth as ‘ winding round the axis that stretches all through’. More- 
over, the very existence of a free body of fire at the centre contradicts 
the whole theory of the natural motions of the primary bodies. 
We learn later that the main body of fire is at, or towards, the 
circumference (638 ff.), and that every primary body has a natural 
tendency towards its like. The so-called ‘lightness’ of fire is 
explained by this tendency. If we can imagine someone stationed 
aloft in the region of fire and trying to force fire ‘downwards’ into 
the alien region of air, he would find that fire resisted his efforts 
and he would have to call it ‘heavy ’. We shall later come to an 
elaborate account of the interaction of the primary bodies, explicitly 
designed to explain why all the fire in the universe has not escaped 
to the main body on the outside (58a). All this flatly contradicts 
the notion of a free body of fire properly situated at the centre. 

I conclude that, when Plato said that the Earth ‘ winds round 
the axis’, he did not mean that it revolves at a distance from the 
axis round a body which he never mentions and which cannot 


1 As distinct from the Atomists, who believed in an unlimited plurality of 
worlds scattered over infinite space. Infinite space has nocentre. But even 
the Atomists held that our Earth is at the centre of its own world. 

2 Burnet (E.G.P.% 304) says: ‘ We know from the unimpeachable authority 
of Theophrastus, who was a member of the Academy in Plato’s later years, 
that he had then abandoned the geocentric hypothesis, though we have no 
information as to what he supposed to be in the centre of our system’ (my italics). 
Unless this is an oversight, Burnet’s Earth must bounce up and down at 
some distance from the centre. If there were any body there, the collision 
that would result from the Earth reaching the centre or attempting to cross 
it would have frightful consequences. Tr. (p. 235) recognises that on this 
view (which he attributes to Timaeus, but not to Plato) the centre must be 
empty except when the Earth happens to be just passing the centre in its 
excursions. 
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exist in his physical system; or that it revolves round nothing 
at all. Finding no support whatever in the Timaeus itself, the 
adherents of the planetary theory fall back on a statement which 
Plutarch attributes to Theophrastus: that ‘ Plato, when he had 
grown old, repented of having assigned to earth the central position, 
which did not properly belong to it’.1 Theophrastus does not 
often disagree with Aristotle, and the two could be reconciled, if 
we could suppose that Plato’s repentance took place after he had 
written the Timaeus. But then we should expect to find the 
Central Fire and the planetary motion in the Laws and the Epinomis. 
Neither of these works ever hints at the existence of the Pythagorean 
Central Fire, and the passages (Laws, 822c and Ein. 9878) alleged 
to support planetary motion are at least capable of other inter- 
pretations.2 If Aristotle had known of Plato’s repentance, he had 
no motive for not mentioning his master’s adoption of the Pytha- 
gorean scheme. 

So far the weight of evidence seems to be against Theophrastus, 
but perhaps a reconciliation is possible on somewhat different 
lines. It has been suggested that Aristotle himself alludes to the 
repentant Plato in his opening passage (de caelo 11, 13). He first 
mentions the Pythagoreans as the only philosophers with a finite 
universe who do not place the Earth at the centre. 


‘At the centre, they say, is fire, and the Earth is one of the 
heavenly bodies, which makes day and night as it revolves round 


1 Plut., Plat. Qu. viii, 1006c ; Life of Numa xi. Tr. (p. 228) says, it would 
be most natural to suppose that the statement of Theophrastus occurred in 
his ITepi ¢duotxdv S0fav, ‘ where as we see from Aetius, Placita iii, 11-13, the 
questions whether the earth is at the centre and whether it moves were 
discussed ’. But Aetius iii, 11, attributes the doctrine that Fire, not Earth, 
is at the centre to Philolaus only, without mentioning Plato at all; and 
13 attributes a stationary earth to all except Philolaus (planetary motion), 
Heracleides and Ecphantus (axial rotation at the centre), and Democritus. 
Aet, il, 7 (aept rdfews rod xéopov), Says that Plato arranged the elements in 
the order: ‘fire first, then aether, next air, next water, and last earth; 
though sometimes he connects aether with fire’. Further on, Philolaus’ 
system is described, with ‘fire in the midst about the centre’, which is 
‘primary by nature’. If Aetius represents Theophrastus’ Physical Opinions 
correctly, Plutarch must have had some other source. That Theophrastus 
cannot have attributed the planetary theory to Plato in that work may be 
inferred from Simplic., de caelo 513: Alexander said the question who these 
‘ others ’ were was €« rijs icropias Snrnréov. If the answer had been in Theo- 
phrastus’ history, it would have been found by Alexander and reproduced 
by Simplicius; but he can suggest no one earlier than Aristotle who had 
agreed with the so-called Pythagoreans. 

2 See above, p. 89 ff. I may appeal to the fact that so careful and judicious 
an authority as Sir Thomas Heath has interpreted both passages differently 
at different times. 
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the centre. They further provide another Earth in opposition 
to ours, which they call ‘‘ Counter-earth’’, not looking for theories 
and explanations to account for observed facts, but rather 
attempting to force facts into agreement with certain theories 
and opinions of their own. 

Many others, however, might agree that it 1s wrong to give earth 
the central position, looking for confirmation to theory rather than 
the facts of observation. They think that the most honourable 
place fittingly belongs to the most honourable thing (tiuiwtat@), 
that fire is more honourable than earth, and the limit more honourable 
than the intermediate, and centre and circumference are limtts. 
Reasoning from these premisses they think it 1s not earth that lies 
at the centre of the sphere, but rather fire. Besides, the Pytha- 

‘ goreans, at any rate, have the further reason that the most 
important part (xvoitatov) of the world ought to be most 
strictly guarded, and this is the centre, which they call the 
Guardhouse of Zeus (4id¢ pudaxryv)—the fire which occupies this 
position.’ 


The sentences in italics referring to the ‘many others’ who 
might agree that earth ought not to hold the most honourable 
place, certainly recall Theophrastus’ statement and it has been 
inferred that ‘many others’ means the elderly Plato and perhaps 
Speusippus and other members of the Academy. But it isimportant 
to observe precisely what these others ‘ might agree to’. Aristotle 
has said that the Pythagoreans are alone in holding the planetary 
motion of Earth and Counter-earth round a Central Fire; and 
later he adds that in the Timaeus the Earth is not a planet but at 
the centre. The ‘ others’ are not said to agree to planetary motion 
round a Central Fire? but to the Pythagoreans’ estimate of the 
element, fire, as more honourable than the element, earth. The 
most honourable element ought to occupy both centre and circum- 
ference because both these are ‘limits’, and limits are more 
honourable than what lies between them. That is all. Aristotle 
then returns to the Pythagoreans. 

Now we know from Simplicius that the doctrine of a central fire 
existed among the Pythagoreans in another form. Some, whom 


1 By these ‘ facts of observation ’ Aristotle may mean the fact that any 
piece of earth, and therefore (as he argues) Earth as a whole, has a natural 
tendency to seek rest at its proper region, the centre. He insists on this in 
his criticism. 

8 This observation disposes of Tr.’s argument leading to the conclusion 
that Plato (whom Tr. has earlier identified with these ‘ others ’) ‘ had con- 
sistently taught that the earth is a planet during the twenty years of 
Aristotle’s connexion with him in the Academy ’ (p. 231). 
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he describes as ‘ more genuine ’ adherents of the school, ‘mean by 
fire at the centre the creative power which gives life to the whole 
Earth from the centre and revives warmth in that part of her 
which has grown cold. Hence some call it the Tower (xdgyor) of 
Zeus, as Aristotle himself says in his account of the Pythagoreans, 
some the Guardhouse (gvdax7jv) of Zeus, as here, some the Throne 
of Zeus, as others report. They spoke of the Earth as a ‘star’ 
(Gotgov) in the sense that she is herself too an instrument of time 
as the cause of days and nights, making day on the side illuminated 
by the sun and night by her conical shadow. The Pythagoreans 
gave the name ‘ Counter-earth’ to the Moon (as also ‘ heavenly 
Earth ’), both as intercepting the Sun’s light, which is a peculiarity 
of Earth, and as marking the limit of the heavenly bodies, as the 
earth marks the limit of what is beneath the Moon’.! Hilda 
Richardson 2 used this passage among others to support her view 
that ‘ the-earliest generations of the Pythagorean school conceived 
of fire as existing at the heart of their central, spherical earth. 
It was only the separation of this fire from the earth and the con- 
version of the earth into a planet that was late’. She claims that 
this passage in Simplicius shows ‘ that some Pythagoreans at some 
period held the doctrine of a central fire hidden in the bowels of 
the earth and that the doctrine was considered a piece of genuine 
Pythagoreanism. Simplicius gives no indication of date, but it has 
been shown above that the doctrine need not necessarily be late. 
It may quite well have been early.’ 

It seems to be, at least, a not improbable view that the ‘ more 
genuine ’ Pythagoreans adhered to the primitive doctrine of a fire 
in the heart of the central Earth. Rejecting the Central Fire of the 
planetary theory, they transferred its peculiar terminology to 
established features of the older system. ‘ Tower of Zeus ’ becomes 
another name for their own fire, which may already have been 
known as the ‘ throne’ or ‘ guard house ’ of Zeus ; ‘ Counter-earth ’ 
is transferred to the Moon as a ‘heavenly Earth’. Since Simplicius 


1 Simplic., de caelo 512. 

2 Class. Qu. xx (1926), p. 119. She writes that this form of the doctrine 
was ‘regarded by Zeller (I5, 420) as a late modification of the central fire 
system described by Aristotle in the De Caelo on the ground that the doctrine 
of the earth’s revolution on its axis is only found among the Pythagoreans 
of the fourth century. But it is not necessary to suppose that the earth in 
the system described by Simplicius rotated on its axis. (This is pointed 
out by Sir T. Heath Aristarchus of Samos, p. 250.) Rather it is exactly like 
the central earth of Plato’s Timaeus which, while possessing no rotatory 
motion on its axis, yet is called ¢dvAaxa Kai Snpoupyor vuKrds TE Kai Huépas, because 
by remaining fast in its central position on the axis of the cosmos it creates 
night by casting its shadow. .. .’ 
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actually gives Aristotle’s books On the Pythagoreans as his authority 
for ‘Tower of Zeus’ as applied to the fire in the centre of the 
Earth, I see no reason to doubt that he took the whole account of 
both forms of the doctrine from the same source.!_ In the de caelo 
itself Aristotle mentions the Pythagoreans who hold that the 
centre, as the most important part of the world, needs to be 
guarded by a fire called the Guardhouse of Zeus, immediately 
after those ‘ others’ who think that the most honourable element 
should hold the most honourable place, and that there should 
consequently be fire at the centre as well as at the circumference 
of the sphere.? 

If we put all this together, it is a reasonable conclusion that those 
‘others’ did not hold the planetary theory (as indeed Aristotle 
implies), but were quite content with the perhaps older doctrine 
of a fire in the heart of a central Earth. If the ‘ others’ are Plato 
and Speusippus, the repentance of the elderly Plato may be traced 
back to some remark of his, which Theophrastus had heard of, to 
the effect that in the Timaeus he had wrongly spoken as if the 
element, earth, had its proper place in the centre, and the element, 
fire, were naturally situated at the circumference. He had, indeed, 
recognised the presence of fire and of the other primary bodies 
inside the Earth, both in the Timaeus and in the Phaedo, where the 
central Earth contains rivers of fire, air, and water ; but he ought 
to have acknowledged that fire, as the most honourable element, 
was not merely entrapped in the Earth but had its rightful place 
at the core of the Earth and of the universe. The last sentence of 
the Critias describes Zeus as summoning all the gods ‘ to their most 
honourable habitation (tiwwwtdtyy oixnow) which stands at the 
midst of the universe and surveys all that has part in becoming.’ 
This is, of course, mythical language; it recalls the procession of 
the gods in the Phaedrus, where ‘ Hestia alone stays in the house 
of the gods’. If Hestia there is the Earth, the name at least sug- 
gests that Earth is the central hearth of the world. The Politicus 
myth (272E) leaves doubtful the situation of that ‘place of out- 
look’ (xeg.way), to which the Governor of the universe retires 
when he abandons control. But all these passages suggest that 
Plato was familiar with that ‘Tower of Zeus’ which the more 


1 See Ar. frag. 204R. 

* Proclus (who assumes as a matter of course that Plato’s Earth is at the 
centre) mentions that ‘ the Pythagoreans called the centre of the universe 
Zavos mupyov, ws Snusoupyixys ppoupds ev éxeivw reraypeévns’, and says that this 
Tower of Zeus is inside the Earth (iii, 14111, 14326). In the context he refers 
to the Phaedo as authority for the Earth containing all the elements—rivers 
of fire, water, and air—and so being a sort of microcosm. 
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genuine Pythagoreans identified with the fire at the centre of the 
Earth. 

What is certain is that Theophrastus’ statement is, in any case 
perfectly consistent with the repentant Plato’s recognising a fire 
properly situated at the centre of the Earth. It provides no ground 
for rejecting Aristotle’s plain assertion that the Earth in the 
Itmaeus is not a planet but situated at the centre.* In the history 
of astronomy the planetary theory was an aberration, confined, 
according to Aristotle, to a section of the Italian philosophers who 
called themselves Pythagoreans, in the early fourth century. As 
he remarks, they were not trying to account for observed facts, 
but constructing a system to fit preconceived notions. They did 
not stick at inventing two non-existent bodies which could never 
be observed without visiting the antipodes—the Central Fire and 
the Counter-earth—in order to give fire the most honourable 
position and to raise the number of circles to the sacred number 
ten. Plato, we know, had set his own school the task of working 
out a scheme which should best account for the observed facts ; 
and Eudoxus, among others, took up the challenge. Plato’s 
attitude towards astronomy had become more scientific since the 
Republic, which recommends the student to dispense with the starry 
heavens. I cannot believe that in his old age he repented of this 
attitude and adopted a system which had no future among serious 


1 Hilda Richardson (loc. cit.) developes further the connection between 
the wédos da mavros rerapévos Of Tim. 40c, the 8a wavres 70d ovpavod Kal ys dds 
ev0¥, olov xiova of Rep. 616B, and the World-Soul of Tim. 348, puyny eis ro péaov 
avrov Qels 51a mavrds re Erewev. She suggests that ‘ the epithet Znvos mupyds for 
the central fire, for which we have the excellent evidence of Aristotle (frag. 204) 
has some connection with the pillar of the sky-god. At any rate, both this 
epithet and those which correspond to it, such as Ads dudany (Ar., de caelo 
2930, 2), Atos Apdvos (Simplic.), and Atds olxos (Aet. ul, 7, 7, Philolaus) point 
to connections of the central fire with the sky-god as well as the earth; and 
these connections lend some support to the theory that the central fire may 
have been regarded as flaming upwards and outwards from the earth and 
may have eventually come to be shaped into the form of a cosmic axis.’ 

2 So little foundation is there for Frank’s assertion (Plato u. d. sog. Pyth. 207) 
that Fheophrastus explicitly attributes the planetary theory to Plato in his 
old age, and that this remained the system of the Academy after his death : 
‘fast alle unmittelbaren Schiiler Platos haben es gelehrt, Speusipp (Fr. 41 
Lang) ebenso wie Philippus von Opus (V.S. 458, 36) und Heraklides vom 
Pontus (Fr. 49-59 Voss).’ Let us look at the evidence adduced. Speusippus, 
frag. 41, reads: eixfj yap of wept rijs Ans ovcias Adyovres Worep Lrrevocrmos 
omavidy Tt TO Thuov motet TO Trept THv ToD pao xwpav, ‘ra 5° dxpa kal éxardpwHert. 
V.S. 45B, 36 (Aet. ii, 29, 4) says that ‘ certain ’ Pythagoreans, xara viv’ Apioro- 
réAevov igropiay Kat rv Pirlrrov tod ’Onouvriov andégacw account for eclipses by 
the Counter-earth. Heraclides, as Heath (Arist. of Samos 275ff.) has proved, did 
not anticipate Copernicus ; there is clear and detailed testimony that he held 
that the Earth rotates at the centre, while the heavens stand still. 
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astronomers. Neither the Laws nor the Epinomis has the faintest 
suggestion of a Central Fire or of a Counter-earth or of a ninth 
circle for the planetary Earth. 

(5) So we come back to the question: Can the Earth have an 
axial rotation compatible with the doctrine that day and night are 
due to the daily revolution of the fixed stars ? The answer is that 
she must rotate on her axis relatively to the stars, in order to 
preserve the effect of that daily revolution. 

Some writers have failed to notice that the revolution of the 
Same is a movement of the World-Soul, which, ‘ everywhere 
inwoven from the centre to the extremity of heaven and enveloping 
the heaven all round on the outside, revolving upon itself, made 
a divine beginning of ceaseless and intelligent life for all time ’ (36E). 
Physically, this is that rational movement whereby the entire 
spherical body of the world rotates upon its axis (344A). This 
movement must not only carry the planets with it (as we have 
seen), but extend from the circumference to the centre and therefore 
include the Earth.2 If this movement alone existed, it would be 
indistinguishable from rest. There would be no change in the 
relative positions of any parts of the world’s body, and there would 
be no day and night. 

In the account of the other heavenly gods: Plato has just added, 
for the first time, the individual motion of axial rotation, due to 
the self-moving souls of stars and planets. The Earth is mentioned 
last. Earth too is a god, ‘a living being divine and everlasting ’, 
with a self-moving soul, as well as a body. She ought to have the 
same property of axial rotation.2 And she needs it, precisely for 


1 On the strength of Theophrastus’ statement, Mondolfo (L’:nfinito nel 
pensiero dei Grect, 329) says that the elderly Plato embraced with the ardour 
of a neophyte the system which made the Earth revolve round a Central 
Fire, the source of light, of heat, and of motion to the whole universe, and 
regarded as of dimensions perhaps greater than those of the earth. Is it 
credible that Plato should never mention by far the most important body 
in the universe or explain that the Sun no longer held the position, as source 
of light and life, which he has in the Republic ? 

2 Some modern critics are obsessed by the Aristotelian division of the 
world into the heavens above the Moon where the celestial bodies have the 
circular movement proper to the ether, and the sublunary region of the 
four simple bodies which move in straight lines. This distinction is foreign 
to Plato. 

3 A passage in the Epinomis mentions a movement of the Earth: ‘ Nothing 
can receive a soul in any other way than by the action of God, as we have 
proved. And since God can do this, it is the easiest of things for him, first to 
put /ife into any body and the whole of any bulk, and then to make 1t move 
as he has thought best. Now with regard to all these bodies [Sun, Earth, and 
all the stars have just been mentioned] I hope that we may truthfully lay 
down one conclusion. It is not possible for the earth and heaven and all the 
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the purpose here mentioned—in order that ‘ winding round the 
axis’ she may be ‘the guardian and maker of day and night’. 
She must rotate on her axis daily in order not to be carried round 
by the movement of the whole. The effect is that in relation to 
absolute space she stands still, while in relation to the other makers 
of day and night, the fixed stars, she rotates once every twenty- 
four hours in the reverse sense. In the planetary theory of the 
Pythagoreans Earth rotates on her axis, like the Moon, in order 
to keep the same face always turned towards the Central Fire. 
In Plato’s theory she rotates so as not to keep the same face always 
turned towards the same quarter of the revolving heaven. The 
two notions lie not far apart. It was easy for Heraclides to take 
the next step and make the Earth’s rotation an absolute movement, 
not merely relative to the fixed stars. The stars can then stand 
still, while Earth rotates absolutely. 

This solution of the problem was all but discovered by Martin, 
who saw that the Earth must be involved in the revolution of the 
whole. ‘In Plato’s system,’ he wrote, ‘in order that Earth may 
produce the succession of days and nights, she must resist the 
diurnal movement of the universe. To an impulse which would 
make her turn upon herself in a day, she must constantly oppose 
an equal force in the contrary sense, and remain motionless.’ ‘ If 
Earth had not an individual soul, a Platonist should say, she would 
yield without effort to the diurnal motion imparted by the World- 
Soul to the entire heaven, and then the succession of days and 
nights would not take place. But she has a soul, whose circles, 
turning on themselves, give her body a force of rotation contrary 
and equal to that which she receives from the Soul of the World, 
whose centre she occupies. The complete immobility of the 
terrestrial globe is, consequently, the result of two forces of rotation, 
whose physical effects annul one another, and one of which belongs 
to her intelligent soul.’1 It is surprising that, in the same breath, 
Martin should dispute Ideler’s assertion that ‘ the present participle 
eiddouérny (sic.) indicating a continuous action, ought to express 
the rotation of the Earth ’, and should argue at length that (Adouévny 
does not mean any sort of movement, but only that the Earth is 
closely wound round the axis, to which she clings (as 1t were) in 
order to resist the movement that would otherwise carry her 


stars with all their solid bodies, unless there is a soul attached to each, or 
actually in each, to carry out accurately their yearly, monthly and daily 
movements . . .’ (983B, trans. Harward). Whoever wrote this must have 
thought of Earth as a living creature with a soul and a movement due to 
that soul. 

1 Martin, ii, 88, 137. 
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round.! On this point, Aristotle’s opinion that fAjeo8a: means 
movement is to be preferred to that of any modern critic. 

It remains to ask, what kind of movement Aristotle understood 
by “Adcofar. It is unfortunate that in his criticism (de caelo ii, 14) 
he attacks both the Pythagorean planetary theory and Plato’s 
winding motion atthe centre simultaneously. Two of his arguments 
turn on his own doctrine that the natural movement of earth is in 
a straight line towards the centre of the universe ; from which it 
follows that both planetary movement and rotation would be 
‘unnatural’, and therefore could not be eternal. Plato, who 
attributes axial rotation to all the other heavenly gods by virtue 
of the self-moving power of their individual intelligent souls, and 
denies them any rectilinear motion, would be unmoved by an argu- 
ment which assumes that the divine Earth as a whole must behave 
like any ‘ clod’ that is lifted and falls to the ground. Also in his 
view the clod falls to Earth because like moves to like ; it does not 
fall towards the central point of the universe, as such. 

The remaining argument is explicitly aimed at both theories: 


‘Again, everything that moves with the circular movement, 
except the first sphere, 1s observed to be passed, and to move 
with more than one motion ’ (i.e. all the planets have two motions : 
the Same, shared with the fixed stars, and the Different, their 
proper motion in the contrary sense about the axis of the Zodiac, 
the result of which is that they are passed, or left behind, by the 
fixed stars). ‘ The Earth, then, also, whether it move about the 
centre or as situated at it, must necessarily move with two 
motions. But if this were so, there would have to be passings 
and turnings of the fixed stars. Yet no such thing is observed. 
The same stars always rise and set in the same parts of the 
Earth ’ (2962, 34 ff.). 


As directed against planetary motion, the argument is that Earth, 
as a planet, ought to have both the contrary motions. But since 
one of these is oblique to the other, the effect would be that the 


1 It may be that the recent neglect of Martin’s explanation is due to his 
denial that i\Mopzeévyy means motion. A.-H. followed Martin in this (‘ globed 
round ’) and holds that the Earth must be ‘ absolutely motionless’. He 
quotes with approval Martin’s view that Earth’s soul enables her to resist 
rotation on her axis, which would occur if she were lifelessly carried round 
with the rotation of the whole. It was the notion that, in order to stay still 
relatively to the fixed stars, Earth must ‘ cling ’ to a stationary axis, that led 
so many ancient authorities (like Martin) to paraphrase (AMopdvn by oduyyopevy 
and to imagine the axis as if it were, not a mathematical line, but a solid rod 
which the Earth could be ‘ packed round ’ and ‘cling’ to. 
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pole of the sphere of the fixed stars would appear to describe a 
circle in the sky, and the stars would not rise and set as they do. 

Simultaneously Aristotle uses this same argument against Plato’s 
movement at the centre. On this theory, too, he says, the Earth 
must have two motions. Let us disentangle this application in 
the following dialogue : 

ARISTOTLE. The Earth, you say, is situated at the centre and 
has a winding motion round the axis of the universe. 

PLATO. Yes. 

AR. But this motion must be a compound of two motions. 
First, there is the motion of the Same, which the Earth will share 
as part of the whole body of the world rotating on its own axis. 

Pr. Clearly. 

AR. But if that were all, there would be no day or night. 
You must have a second motion to counteract the Same and restore 
day and night.! 

PL. Exactly. That is why I wrote that the Earth, winding 
round the axis, is the guardian of day and night. 

Ar. The Earth, then, has two contrary motions. But the 
second motion you invoke in the case of the planets is the Different, 
and that is oblique to the Same. 

PL. True. 

AR. But if you give the Earth this oblique motion to counteract 
the other, the compound of the two will have this effect. The 
actual motion of the Earth will be that of a globe fastened to the 
axis of a sphere rotating eastwards in the plane of the ecliptic (the 
motion of the Different), and having its poles fixed in an outer 
sphere (the fixed stars) rotating westwards in the plane of the 
equator. The centre of the Earth will always be at the centre of 
the universe and of both axes. But the poles of the Earth on the 
axis of the ecliptic will describe circles round the axis of the universe. 
The effect would be the same as in planetary motion: the pole of 
the universe (the pole star) would appear to describe a circle in the 
sky, and the fixed stars would not rise and set where they do. 
This compound movement of rotation on two axes must be the 
‘winding ’ motion you meant by iAdouévny. It is certainly hard to 
find a suitable word. 

PL. Your argument is sound, but for one flaw. It rests on the 
assumption that the second motion is oblique to the first.2_ But 
I meant by the second motion, not the motion of the Different 


1 Observe that Aristotle does not raise the modern objection that rotation 
of the Earth would upset day and night. He must have understood that 
Plato gave the Earth two motions in order to preserve day and night. 

2 This is remarked by Simplicius, de caelo 537, 20-26. 
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(which I explicitly limited to the seven planetary circles), but a 
self-motion of the Earth, whom I regard as a living creature. It 
is, like the first, rotation ‘round the axis of the universe’, not 
round the axis of the Zodiac. So it takes place in the same plane 
as the first motion—the plane of the equator—and exactly cancels 
it. I am sorry that my word (Adouéyny has misled you. But if 
I had written oteepouévny or any of the other usual expressions for 
rotation or revolution, that would have suggested that the Earth, 
like the planets and stars and the world as a whole, has an absolute 
rotation. Then people less acute than yourself would have supposed 
me stupid enough not to see that day and night would'be upset. 
So I chose this word iAdouéyyyv—the best I could think of—to 
describe the Earth “ winding ’ or ‘ curling ’ round the axis. Perhaps 
it is really more appropriate to that armillary sphere I mentioned 
in the next sentence. Imagine the machine which my Demiurge 
made out of his strips of soul-stuff. The axis of the universe is a 
vertical rod attached at its ends to a vertical (meridian) circle, 
which serves to support the horizontal equator and the oblique 
circle of the Zodiac or ecliptic. Suppose that all this part of the 
apparatus revolves on a pivot in the stand. The Earth is a globe 
at the centre. It will be kept stationary by being separately 
supported on a hollow pillar fixed to the stand—hollow, so that 
the axis rod may turn inside it. The rod passes through a hole in 
the Earth globe, so as not to carry the Earth round with it. Now 
as the machine revolves, the axis rod turns round inside the hole 
through the stationary Earth. But the axis of the universe is 
really a mathematical line, which cannot turn round. So I looked 
at the thing from the other standpoint and spoke of the Earth 
globe as ‘ winding’ or ‘curling’ round a stationary axis. After 
all, the Earth has a rotatory movement relatively to the fixed 
stars ; and when I added that the purpose of the movement was 
to preserve day and night, I assumed that no one could mis- 
understand. 

At this point Aristotle would perhaps have admitted that his 
mind had been confused, partly by his own picture of concentric 
spheres, partly by the attempt to criticise simultaneously two 
different views of the Earth’s motion. He would, however, have 
thought Plato sufficiently refuted by his first and third arguments, 
resting on his own dogma that the only natural motion of earth 
is rectilinear, towards the centre. When earth is actually at the 
centre, it can have no motion at all. Plato held that it was at the 
centre. It cannot, according to Aristotle, rotate there, because 
rotation, being an ‘ unnatural’ movement, could not be eternal. 
So, whatever motion iAdouéyyy might mean, Plato was wrong. 
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40c-D. The further movements of the heavenly bodies are too com- 
plicated for description here 


With the creation of Earth the list of the heavenly gods is com- 
plete. The astronomical chapter is now closed with the remark 
that, without a visible model, all the complicated movements 
cannot be described. 


40c. To describe the evolutions in the dance of these same gods, 
their juxtapositions, the counter-revolutions of their circles 
relatively to one another, and their advances; to tell which 

of the gods come into line with one another at their conjunc- 
tions, and which in opposition, and in what order they pass 

in front of or behind one another, and at what periods of 
time they are severally hidden from our sight and again 

D. reappearing send to men who cannot calculate panic fears and 
signs of things to come—to describe all this without visible 
models of these same 1 would be labour spent in vain. So this 
much shall suffice on this head, and here let our account of 

the nature of the visible and generated gods come to an end. 


With this conclusion Plato breaks off his account of the motions 
of the heavenly gods. A sphere or orrery would be needed to 
illustrate all the complications that result, in particular, from the 
changes in the relative positions of the planets, due to their com- 
posite motions and differences of speed. ‘ Juxtapositions’ (or 
‘comings along-side one another’, zagaBodat) is explained by Proclus 
as the ‘rising and setting together ’ of two heavenly bodies. The 
‘counter-revolutions (éxavaxuxdnoetc) of the (planetary) circles 
relatively to one another ’ I understand to refer to (1) the additional 
constant movement, contrary to the Different (and to the Moon 
and the Sun group), possessed by the outer planets, and (2) the 
intermittent retrograde movements of all the planets, except the 
Sun and Moon.? ‘ Advances ’ (7goywerjoetc) describes the accelerated 


1 dvev <rdv?> 8 dpews Tovrwr altav pyunudrwy. avrdvF has the support of 
Pr. iii, 145! (lemma), though Diehl has altered it there to ad ray. For the 
insertion of 7dv A.-H. appeals to Pr. iii, 145%, ro yap Aéyewv mepi rovrwv avev Trav 
8. diews pipnudrwv pdrads €are rdvos, Os dnow atrds. Cf. also 149*', and Theon p. 
238, adrés dnow 6 [TAdrww Sri 76 dvev trav 81” Giews prunpdrwy [ray] ra Tovabra ededew 
éxSiSdoKxew pdraws mévos. ad rdv yields no tolerable sense (Tr. is not convinced 
by his own suggestion) and should be dismissed as simply a case of wrong 
division. The opposite error (adrdév for ad ra@v) appears to occur at 66a, I. 

2 See pp. 88, 110. The phraseissometimes understood as if éravaxuxActoBar 
were the same aS dvaxuxAetoBat (mpds atryv, 374). So Heath (Gk. Asty. 55) 
translates: ‘ the returnings of their orbits upon themselves’ (cf. Avristarchus, 
p. viii). But a model would not be needed to explain that a circle ' returns 
upon itself’. Pr. (iii, 145%, 146°) read dvaxuxAjoes, but understood it as 
equivalent to szomodiopot (retrogradations). Cicero has conuerstones. 
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forward movement (xgomodiouds) of a planet after retrogradation, 
whereby Venus and Mercury overtake the Sun once more, and the 
outer planets resume thelr main proper movement.! The phrase 
‘ coming into line with one another ’ (xat’ GAArjAove yryvdpevor) refers 
to the cause of eclipses of the Sun and Moon, with which the rest 
of the sentence is concerned. Occultations and transits of other 
planets are not noticed at all by ‘men who cannot calculate ’, and 
they did not cause panics in the Greek world. The Sun is eclipsed 
when he and the Moon are ‘at their conjunction’; the Moon, 
when she is ‘in opposition’; in both cases the three bodies, Sun, 
Moon, and Earth, are ‘in a line with one another ’, but in different 
orders: the Moon at her own eclipse passes ‘ behind’ the Earth, 
at the eclipse of the Sun, ‘in front’ of it. 

It will be convenient here to give a table of all the celestial 
motions mentioned in the Timaeus. 


TABLE OF CELESTIAL MOTIONS 


A. MOTIONS OF THE WHOLE: 


Self-motions of the World-Soul - 

(1) The Same (37c), imparted as axial rotation to the whole 
spherical body from centre to circumference (344, B, 
36E). 

(2) The Different, a single motion (36c, 37B, 38c), imparted 
to the planets (only) by distribution among seven 
circles (36c, D). 


B. MortTions OF PARTS: 


(a) Individual Stars : 
(1) The Same, imparted to each star as a ‘ forward ’ motion 
of diurnal revolution (40B). 
(2) Self-motion: axial rotation (404A). 
(b) The Seven Planets : 
(1) The Same, imparted to each planet by the ‘ supremacy ’ 
of the Same (36c, 394A). 
(2) The Different, imparted to each planet as a constituent 
of its proper motion on a circular track (the seven 
circles, 36C, D). 
The composition of these two motions results in the Spiral 
Twist (394). 


1 The variant ‘approachings’ (mpocywpyjces) might apply to one planet 
nearing another as it hastens to overtake it ; but mpoywprjces (= : 
makes a better antithesis to ézavaxuxAjoes (= 
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(3) Self-motions : 

(a) Axial rotation of each planet (implied at 404, B). 

(8) Differences of speed of the several planets (36D) : 
The Moon accelerates the movement of the 
Different. The Sun, Venus, Mercury, as a group, 
move with the actual speed of the Different, com- 
pleting their course in a year. The Sun alone 
has the actual motion of the Different unmodi- 
fied ; Venus and Mercury modify it by inter- 
mittent retrogradation (38D). Mars, Jupiter, 
Saturn slow down the movement of the Different 
by an additional motion of counter-revolution 
(éxavaxdxAnois 40C). These are the three circles 
with a motion contrary to the Different and to 
the remaining four (36D). 

(y) Retrogradation of all planets, except Sun and 
Moon : This is the ‘ contrary tendency ’ (évarria 
dvvautc, 38D) explicitly ascribed to Venus and 
Mercury, but also shared by Mars, Jupiter, 
Saturn. It involves variations in the speed of 
each planet, and intermittent counter-revolution 
accelerated to the point of bringing the main 
motion to a stand and temporarily reversing its 
sense. 

(None of these self-motions distorts in any way 
the circular track of the planet’s proper motion. 
So the planets do not ‘stray’ from one path to 
another, Laws 821, Epin. 982C.) 
(c) Earth : 
(1) The Same, imparted to Earth as part of the whole body 
of the world rotating on its axis (344, 36E). 
(2) Self-motion : axial rotation at the centre, relatively to 
the fixed stars, counteracting the imparted motion of 
the Same (40B). 


THE HUMAN SOUL AND BODY 


40D-41A. The traditional Gods 


THE celestial gods, living beings whose intelligent souls have 
voluntary motions, are now enshrined in the system of circular 
movements provided by the self-moving power of the World-Soul. 
The celestial mechanism is finished; but there remain three other 
classes of living creatures, ‘ which intelligence discerns contained in 
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the Living Creature that truly is’ (39E). These are neither gods 
nor everlasting, but subject to birth, change, and death, in the 
inferior regions of air, water, and earth. The making of them is, 
accordingly, now to be delegated to the created gods, whose handi- 
work will not be indissoluble, like that of the Demiurge himself. 
Before proceeding to this next stage, Plato finds it necessary to 
make some mention of the anthropomorphic gods of traditional 
religion. 


40D. As concerning the other divinities, to know and to declare 

their generation is too high a task for us; we must trust 

those who have declared it in former times: being, as they 

said, descendants of gods, they must, no doubt, have had 

certain knowledge of their own ancestors. We cannot, then, 

mistrust the children of gods, though they speak without 

E. probable or necessary proofs; when they profess to report 

their family history, we must follow established usage and 

accept what they say. Let us, then, take on their word this 

account of the generation of these gods. As children of 

Earth and Heaven were born Oceanus and Tethys ; and of 

these Phorkys and Cronos and Rhea and all their company ; 

41. andofCronos and Rhea, Zeus and Hera and all their brothers 

and sisters whose names we know ; and of these yet other 
offspring. 


Plato has given his own ‘likely account’ of the creation of the 
celestial gods. The authors of the theogonies attributed to Orpheus, 
Musaeus, and other descendants of the Olympian gods, had professed 
to speak with knowledge, but had not given even probable, much 
less necessary, proofs of their assertions.1 In an earlier dialogue 
Plato had not hesitated to make Socrates echo the famous saying 
of Protagoras in the remark : ‘ We know nothing about the gods— 
neither about the gods themselves nor about the names they may 
call one another by’ (Crvat. 400p). If Protagoras had scandalised 
the contemporaries of Pericles, the Athenians of fifty years later, 
who had assimilated the plays of Euripides, were perhaps no longer 
to be shocked. But Plato stops short at the agnostic position 
which may well have been taken up by Socrates himself; he does 
not flatly deny that the traditional gods exist. In the Phaedrus 
again (246c) Socrates says that to speak of an ‘immortal living 
creature ’, compact of soul and body, has no ground in any principle 
of reason. ‘ We have never seen a god or adequately conceived 


1 The Theogonies are again dismissed at Laws 886c as hard to censure 
because of their antiquity, but certainly false and unhelpful with respect to 
the honour due to parents. The same view is expressed at Epin. 988c. 
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one, but we imagine (zAdtrouev) him asakind of immortal living 
creature possessing both a soul and a body combined in a unity 
which is to last for ever.’1 This does not apply to the celestial 
gods of the Timaeus, whom we can see; it means that we have 
no evidence in reasoning or in perception for the existence of gods 
inhuman form. But if we reject the human form and the mythical 
genealogies, it does not follow that we must deny altogether any 
invisible beings answering to the divinities of recognised belief. 
The Epinmomis (984D), like the Timaeus, lays emphasis on the 
divinity of the visible celestial gods ; but it adds invisible spirits 
in the air and spirits sometimes visible in water, so that the heaven 
may be completely filled with living beings. Mankind has come 
into touch with these real beings, perhaps in visions, dreams, 
prophecies, or clairvoyance at the hour of death; and hence have 
arisen beliefs in individuals and in States and widespread forms of 
worship. No wise lawgiver will wish to innovate here or ‘turn 
away his own State to a form of piety which has no certainty ; he 
will not prevent men from obeying traditional laws about sacrifices, 
seeing that he has no knowledge at all about them, as in fact it is 
not possible for our mortal nature to have knowledge about such 
matters’. He ought, however, to insist on the worship of the 
visible gods as well. The attitude towards the traditional gods is 
still that of an agnostic, not of an atheist. There is no reason to 
question its sincerity or to suggest that Plato is hedging in order 
to escape a criminal charge of impiety. The irony in our passage 
is aimed, not at the pious beliefs of the common man, but at the 
pretensions of ‘ theologians ’ to know the family history of anthropo- 
morphic deities.? 


41A-D. The address to the gods 


The speech in which the Demiurge now delegates the task of 
making inferior living creatures, is addressed to all the visible gods 
as well as to those invisible powers which reveal themselves, in so 
far as they will, and thereby occasion the current beliefs in the 
deities of tradition. 


41A. Be that as it may, when all the gods had come to birth— 
both all that revolve before our eyes and all that reveal 
themselves in so far as they will—the author of this universe 
addressed them in these words: 


1 Cf. Laws 904A dvwbrcBpov 5é dv yevdpevov, GAA’ ovK aiwnor, | 
Kabdrep of xaTa vopov ovres Beoi. 

2 Cf. the judicious remarks of Mr. W. K. C. Guthrie in his excellent book, 
Orpheus and Greek Religion (1935), P. 240. 
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4rA. ‘ Gods,! of gods whereof I am the maker and of works the 
father, those which are my own handiwork are indissoluble, 
save with my consent. Now, although whatsoever bond 2 
B. has been fastened may be unloosed, yet only an evil will 
could consent to dissolve what has been well fitted together 
and is in a good state; therefore, although you, having come 
into being, are not immortal nor indissoluble altogether, 
nevertheless you shall not be dissolved nor taste of death, 
finding my will a bond yet stronger and more sovereign than 
those wherewith you were bound together when you came 

to be. 

‘Now, therefore, take heed to this that I declare to you. 
There are yet left mortal creatures of three kinds that have 
not been brought into being. If these be not born, the 
Heaven will be imperfect ; for it will not contain all the 

c. kinds of living being, as it must if it is to be perfect and 
complete. But if I myself gave them birth and life, they 
would be equal to gods. In order, then, that mortal things 
may exist and this All may be truly all, turn according to 
your own nature to the making of living creatures, imitating 
my power in generating you. In so far as it is fitting that 
something in them should share the name of the immortals, 
being called divine and ruling over those among them who 
at any time are willing to follow after righteousness and after 
you—that part, having sown it as seed and made a beginning, 

D. I will hand over to you. For the rest, do you, weaving 
mortal to immortal, make living beings ; bring them to birth, 
feed them, and cause them to grow; and when they fail, 
receive them back again.’ 


If the slight correction I have proposed in the first sentence of 
this address be accepted, the sense is satisfactory. ‘Gods and works 
whereof I am father and maker ’ means the whole universe, of which 
the Demiurge has been called maker and father at 28c and just 
above (41a). Among all these creatures, those which have so far 
been described—the body and soul of the living world and the 
heavenly gods—are “my own handiwork’; and these, we are now 
told, are indissoluble save with their maker’s consent. That con- 
sent, it is added, will never in fact be given; hence the created 


1 Reading @eoil, Pedy civ éyw Snucoupyds matyp 7 Epywr ta (for d) dv’ euod yevdpeva 
GAvra epod ye pt) €Oédovros.. This conjecture and other interpretations are 
discussed in the Appendix (p. 367). 

2 The ‘ living bonds ’ connecting the souls and bodies of the celestial gods, 
mentioned at 38k. 
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gods are everlasting and can never die.1 But the world, as a 
living creature that must embrace all kinds of lesser living creatures, 
is not yet complete. The mortal kinds must now be added, and 
since they are to die, they must be made indirectly through the 
agency of the created gods. The Demiurge himself will supply only 
the immortal element of the human soul. 

This delegation of the rest of the work to the celestial gods may 
perhaps be connected with the notion that the heavenly bodies, 
especially the Sun, are active in generating life on the Earth. The 
male, says Aristotle, is that which generates in another, the female 
that which generates in itself ; hence in the universe also men call 
the Earth female and mother, and speak of the Heaven and the 
Sun or some other such thing as begetters and fathers? (de gen. 
anim. 716a, 14). In the Republic vi the Sun is singled out among 
the heavenly gods as ‘the offspring of the Good which most 
resembles his parent’. He is the cause of the birth, growth, and 
nourishment of things in the visible world (5098). Aristotle 
elaborates the doctrine that the cause of coming to be and passing 
away is not the revolution of the First Heaven, but the annual 
movement of the Sun in the ecliptic or zodiac circle. This motion 
of ‘ the generator ’ is a compound of two motions. It includes the 
motion imparted by the revolution of the First Heaven (Plato’s 
motion of the Same): this secures that coming to be shall be 
perpetual. The other motion in the reverse sense along the ecliptic, 
by causing the Sun to approach and retreat alternately, provides 
that generation shall alternate with decay, birth with death. Ii 
we were right in supposing that the annual motion of the Sun 
actually is the motion of the Different, unmodified in the Sun’s 
case and variously retarded or accelerated by the other planets, 
Aristotle’s explanation fits Plato’s scheme. The activity of the 
created gods in making perishable things can be associated with the 
combined motions of the fixed stars (the Same) and of the planets 
(the Different). 

The only mortal creatures whose making will be described in 
detail are human beings. Timaeus’ task was at the outset defined 
as ‘ ending with the birth of mankind’. Even the plants on which 
man is to feed are not mentioned till far on at 774. The lower 
animals are dealt with very briefly at the end (g1D) and treated 


1 The Epinomis 982A says that ‘ opinion’ must assign to the stars one of 
two destinies: either they are wholly indestructible and divine by all 
necessity, or each has a length of life sufficient to him and of such duration 
that no longer span could ever be required. 

2 Cf. Soph., frag. 752P, “Hae . . . <dv of> cool A€youar yervynriy Bediv <Kat> 
marépa mdavrwy. 
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only as degraded forms suitable for the reincarnation of men who 
have lived unwisely. The physical differences between men and 
women are postponed to the same context (goE ff.), because they 
are irrelevant to the whole account of our common human nature 
which fills most of the remaining discourse. Plato does not mean 
that men ever existed without women and the lower animals. 


4ID-42D. The composition of human souls. The Laws of Destiny 


The Demiurge next fulfils his promise to fashion with his own 
hands the immortal part of the individual souls which are to be 
incarnated first in human form. They are composed of what was 
left of the original ingredients used to compound the World-Soul, 
namely the intermediate kinds of Existence, Sameness, and 
Difference (35A).+ 


41D. Having said this, he turned 2 once more to the same mixing 
bowl wherein he had mixed and blended the soul of the 
universe, and poured into it what was left of the former 
ingredients, blending them this time * in somewhat the same 
way, only no longer so pure as before, but second or third in 
degree of purity. And when he had compounded the whole, 
he divided it into souls equal in number with the stars, and 
E. distributed them, each soul to its several star. 


The human soul, no less than the World-Soul, must be so composed 
as to be like the objects it is to know, and it must possess the 
faculties of intelligence and knowledge, opinion and belief (374-c). 
It is assumed later (43D), though not mentioned here, that its 
substance is divided into the ratios of the same harmonia, and 
given the motions of the Same and the Different. Human souls 


1So Pr. here (ili, 25418): ‘Soul is a substance intermediate between the 
substance that has real Being and Becoming, being a compound of the inter- 
mediate kinds.’ 

2 Reading nai ndduv é€mi rov mpdtepov <iwv OF tpemdpevos> Kparypa. Anyone 
reading the words as they stand in the MSS. would expect tpemduevos or its 
equivalent to follow, not xareyetro ; Katexeiro émi tov xparnpa is not Greek 
for ‘ poured into the bowl’. Cf. above rpézeobe emi riv tev Cawy Snptovpyiav 
(41c). Pr. evidently felt this (though he had our text), for he writes eiadvra 
yap tov Snusoupyov evbds emi Tov xparipa tpémes (6 Adyos). I conjectured <iwy>, 
but Professor Robertson points out to me that zperdpuevos has many letters in 
common with zpdérepov and might easily disappear after it. 

3 I suggest xaréye: (cf. Ar., Plut. 1021, évéyes) téo<re> picoywv. I can see no 
sufficient justification for the middle xaraxeito#au, which is correctly used at 
Laws 637E, xara Ttd&v (uariwy Karaxedpevor, ‘ letting it pour down over thew gar- 
ments’. The active occurs at Rep. 398A, pvpov xara tis Kepadfs Kataxéavres 
and Ar., Ach. 1127, xatrdyet ov, mat, rovAaov. For rére = ‘now’, cf. 37E, 2, 
43C, 7- 
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are inferior, because they can do wrong of their own wills. ‘ Second 
or third in degree of purity,’ if it does not mean ‘ second or even 
worse ’, may refer to the superiority of man’s soul over woman’s 
(424). 

The souls are equal in number to the stars, among which they 
are distributed, one to each star. (The ‘ sowing’ into the planets 
comes later.) There is no reason to doubt the obvious meaning 
of these words: that there are just as many individual souls as 
there are stars, whose number must be finite. But in all this 
section of the dialogue the veil of myth grows thicker again, and 
it is useless to discuss problems that would arise only if the state- 
ments were meant literally. 


4IE. There mounting them as it were in chariots, he showed them 
the nature of the universe and declared to them the laws of 
Destiny.! There would be appointed a first incarnation one 
and the same for all, that none might suffer disadvantage at 
his hands ; and they were to be sown into the instruments 
of time, each one into that which was meet for it, and to 

42. be born as the most god-fearing of living creatures; and 
human nature being twofold, the better sort was that which 
should thereafter be called ‘man’. 

Whensoever, therefore, they should of necessity 2 have 
been implanted in bodies, and of their bodies some part 
should always be coming in and some part passing out, 
there must needs be innate in them, first, sensation, the same 
for all, arising from violent impressions; second, desire 
blended with pleasure and pain, and besides these fear and 

B. anger and all the feelings that accompany these and all that 
are of a contrary nature: and if they should master these 
passions, they would live in righteousness; if they were 
mastered by them, in unrighteousness. 


1 yopous Tovs eipappévovs. Cf. Laws go4c (referring to the promotion and 
degradation of souls according to character) : Whatever has soul contains in 
itself the cause of change and in changing moves from place to place according 
to the disposition and law of Destiny ’ (xara riv rijs eiwapyévyns tagw Kai vopor). 

2 A.-H. notes the recurrent references to Necessity in this sentence : €£ avayxns 

. avayxatov ein... Braiwy nabnudrwr, echoed in the parallel passage 
(69c, D) where the created gods, after the long intervening section on ‘ What 
happens of Necessity ’, fashion the mortal soul: 16 @vyrdv, Sewd nal avayKata 
év €aur@ mabijpara éxov . . . ovyKxepacduevot Taira dvaykaiws .. . Ort pa Maca Hv 
dvayxn. All the feelings and emotions mentioned come under the term aesthesis 
in its widest sense (Theaet. 1568), and have bodily concomitants. Aesthests 
in the narrower sense was not present in the World-Soul, whose body has no 
organs of sense or nourishment and cannot be attacked by any ‘ strong 
powers ’ from without (33A—D). 
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42B. And he who should live well for his due span of time 

should journey back to the habitation of his consort star 

and there live a happy and congenial life1; but failing of 

this, he should shift at his second birth into a woman; 

c. and if in this condition he still did not cease from wickedness, 

then according to the character of his depravation, he should 

constantly be changed into some beast of a nature resembling 

the formation of that character, and should have no rest 

from the travail of these changes, until letting the revolution 

of the Same and uniform within himself draw into its train 2 

all that turmoil of fire and water and air and earth that had 

later grown about it, he should control its irrational turbulence 

D. by discourse of reason and return once more to the form of 
his first and best condition. 


The souls are set in the stars ‘as it were in chariots ’, an image 
intended to recall the procession of the gods in the Phaedrus, where 
the soul-chariots are taken round the outside of the heaven, and 
the charioteers are vouchsafed a vision of the realm of Forms. 
Here they are shown ‘ the nature of the universe’. Such knowledge 
of reality as they will acquire in earthly life will be gained by 
Recollection (Anamnesis). They are also taught the laws of their 
own destiny, as the souls in the Myth of Er, between their incarna- 
tions, hear the discourse of Lachesis, daughter of Necessity. The 
chief lesson, here as there, is that the soul is responsible for any evil 
that it may suffer. Proclus reproduces the genuinely Socratic 
doctrine that moral evil is the only real evil: ‘ neither disease nor 
poverty nor any other such thing is really an evil, but only wicked- 
ness of the soul, intemperance, cowardice, and vice in general ; 
and we are responsible for bringing these upon ourselves ’ (111, 31378). 


1In Pindar, O/. ii, and Phaedrus, 249A, the soul which has kept pure for 
three lives finally escapes from the wheel of reincarnation. The present 
passage might mean this, or that the soul waits on its star before being 
reincarnated as man. So Pindar provides a paradise where good souls, 
between their incarnations, ‘ spend a life free from tears in the presence of 
gods high in honour’ (OJ. ii, 65). The hiatus ovv70n é£o. suggests that «at 
ovv4i8y should be omitted with FY. Stob. Cf. note on 20a. 

2 ovvemtanwpevos. The rational revolution in the human soul’s movements 
is to establish its supremacy over the irrational motions, as the Same in the 
World-Soul has supremacy («pdéros) over the circles of the Different (36c). 
Cf. 44a, where the revolutions assailed by sensations from without, which 
‘ draw in their train’ (cvvemiordowvra) the whole vessel of the soul, only seem 
to be in control (xparetv). Plut., Pi. Qu. 10034, eet 5¢ 4) uy? vod perdédaBe «ai 
dppovias, cal yevoudvn dia ovpdwrias éudpwv peraPodrjs airia yéyove ri vAn Kat 
Kparhoaca Tals avris xuvoea rds éxelyns exreomdoato Kat énéotpepev . . . The word 
spooguvra recalls the comparison of the incarnate soul to the image of Glaucus 
encrusted with shells and seaweed (mpooreduxévas, Rep. 611D). 
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In the Phaedrus (248D), it is a law of Adrasteia that no soul shall 
be implanted in the form of a beast ‘at its first birth’. So here 
all the souls are to start on their course in human form, the better 
as men, the worse as women.! We need not understand that there 
were no women until the bad men of the first generation began to 
die and to be reincarnated in female form, but only that a bad 
man will be reborn as a woman, a bad woman presumably as a 
beast. In the Laws (721c) the Athenian says that ‘the race of 
man is twin-born with all Time, which it accompanies and shall 
accompany all through,? being in this way immortal: by leaving 
children’s children and existing always one and the same, it partakes 
of immortality by means of generation’. Since Time itself has no 
beginning or end, the human race must have always existed. 
Proclus 8 took this to be Plato’s view. He appeals to Laws 676s, 
where the Athenian speaks of the unlimited length of time, in which 
“myriads upon myriads’ of States must have come into existence 
and perished, and no one could ascertain any date at which mankind 
began to live in cities. The world, says Proclus elsewhere (iii, 282), 
had no beginning in time. If it had had a beginning, then some 
soul would have been the first to descend to its incarnation. But 
since there was none, male and female must always exist, and all 
that is meant is that every soul that is at any time incarnated for 
the first time, is incarnated in male form. The soul, mankind, and 
the universe are all ‘ungenerated’ in the sense of having no 
beginning in time, though ‘ generated ’ in the sense of being in the 
realm of temporal becoming (i, 287; ili, 294). At Laws 78IE, 


1 There is nothing in the text here to suggest that the first living creatures 
are ‘ without sex-differences, the differentiation of the sexes and the infra- 
human species coming about later by a kind of “‘ evolution by degeneration ’ ”’ 
(Tr., p. 258). The latter statements are founded on 90 ff. where Plato says 
that those who were born as men (not sexless creatures), if they lived ill, were 
reborn as women at their second tncarnation (as he says here, 42B). ‘ Also at 
that time they fashioned Eros,’ and the physiological apparatus of sex in both 
men and women is described. In our passage the first generation of men have 
épws (424, 7), an element in the mortal soul which the created gods proceed 
to make at 69c. There is nowhere in the Timaeus any mention of sexless 
creatures. As I have suggested, the physical differences of the sexes are 
postponed to a sort of appendix at the end because all that will be said in the 
interval applies equally to men and women. 

2 This passage illustrates Norden’s remark: Die Vorstellung, dass der ypévos, 
als Begleiter des Menschen gedacht, mit ihm geboren wird und mit ihm altert, 
ist in dem Hellenentum gelaifig (Die Geburt des Kindes (1924), p. 44). 

3 i, 288, ef 5€ det yévos eariv dvOpaimwy, kal ro av dvayKaiov aidiov undpxew. SO 
Oc. Luc. iii argues that the main parts of the cosmos must always exist, 
including man: dvdyxn 7d yévos Tév advOpwnwy aidiov elvar. Diodorus i, 6, 3, 
remarks that those physicists who make the world ungenerated and imperish- 
able say that the human race has existed from all eternity. 
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however, Plato leaves open the alternatives that either the human 
race always has been and always will be, or it must have existed 
for an incalculable length of time. In any case, the details of the 
mythical story here are not to be taken literally. 


42D-E. Human souls sown in Earth and the planets 


After the journey in their star chariots, the immortal souls are 
next sown like seed in the planets and committed to the care of 
the created gods. Only the immortal element in the soul, as the 
immediate creation of the Demiurge, is indissoluble. The subordin- 
ate divinities must add the body and those mortal parts of the soul 
which temporary association with the body entails. 


42D. When he had delivered to them all these ordinances, to the 
end that he might be guiltless of the future wickedness of 
any one of them, he sowed them, some in the Earth, some in 
the Moon, some in all the other instruments of time. After 
this sowing he left it to the newly made gods to mould mortal 
bodies, to fashion all that part of a human soul that there 
was still need to add and all that these things entail, and 
E. to govern! and guide the mortal creature to the best of 
their powers, save in so far as it should be a cause of evil 

to itself. 


In the machinery of the myth, it is natural to suppose that the 
first generation of souls is sown on Earth, the rest await their turn, 
unembodied, on the planets.2. The sowing of the immortal souls in 
the Earth and the planets, the instruments of Time, may symbolise 
that the soul possesses that intermediate kind of existence which 
partakes both of real being and of becoming. The soul is subject 
to Time and change; and her earthly life is spent in the region 
where the government of Reason is conditioned by Necessity. She 


1 The comma after dpyew should be omitted. <A.-H. prints it, but rightly 
ignores it in his translation. 

2 So Chalcidius, p. 241. I cannot see why this notion is ‘ foolish’, as Tr. 
calls it (p. 259). Some of the ancients who thought the moon was composed 
of earth imagined that it might be inhabited (or at least habitable, as 
Anaxagoras said: otxjoes does not necessarily mean actually inhabited). 
Tr. produces no evidence that anyone regarded any other planet as habitable 
by men, except a statement by Chalcidius that Pythagoras believed that 
men exist on all the planets, though Plato does not. (At Pr. 1ii, 280, oro.xeta 
does not mean ‘ planets’ but ‘ elements’, as elsewhere in the commentary.) 
Plato, who speaks of all the heavenly gods (including all the planets, as I have 
argued, p. 118) as mainly composed of fire, was not likely to think of men 
living on them. Did any ancient ever hold that men lived in the Sun? 
Cf. Guthrie, Orpheus and Gk. Relig., pp. 232, 247, note 10, for Anaxagoras 
and the Orphic belief in an inhabited Moon. 
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will be subject to the ‘ violent ’ assaults of the corporeal environ- 
ment. If she does not reduce to order the consequent turbulence 
in the bodily members, the fault will be her own. Her will is free, 
to follow after righteousness and the created gods (déxy xal duty 
ExeoOat, 41C), whose guidance is revealed to her eyes in the orderly 
revolutions of the heavens. 


42E-44D. The condition of the soul when newly incarnated 


How the gods established the mortal parts of the soul and framed 
the body it was to inhabit will be described in detail later, in the 
third section of the dialogue (6gA ff.). The whole account, in the 
second section, of the structure and behaviour of the primary bodies 
and of the physical processes of sensation and perception will have 
intervened. For the present we are concerned only with the 
picture of the immortal principle of reason, made by the Demiurge 
himself, plunged for the first time into the turbulent tide of bodily 
sensation and nutrition. The mythical machinery of the soul 
circles is woven into an account of infant ‘psychology with an 
imaginative power that few other writers could equal. The whole 
leads up to the central problem of human life, the establishment of 
rational control over the bodily nature. 

We are here approaching the stage at which the works of Reason 
will give place to ‘what happens of Necessity’. The ‘ errant 
cause ’ begins to come into view, with factors in the economy of the 
visible world that are not the creatures of divine purpose but limit 
the conditions under which Reason must operate. The language 
hints at a certain analogy between the task of the human reason 
and the task of the Demiurge himself, who ‘ took over all that was 
visible, not at rest but in discordant and unordered motion, and 
brought it from disorder into order’ (30A). But the World-Soul 
was not exposed to the invasion of violent affections from without, 
such as beset every new-born soul of man. 


42E. When he had made all these dispositions, he continued to 
abide by the wont of his own nature}; and meanwhile his 
sons took heed to their father’s ordinance and set about 
obeying it. Having received the immortal principle of a 
mortal creature, imitating their own maker, they borrowed 
from the world portions of fire and earth, water and air, on 
43. condition that these loans should be repaid, and cemented 


1 Z,evev is hard to render. The word does not mean rest or cessation of 
activity (contrast Gen. ii, 1, xarémavoe 7H Hudpg 7H €Bdduy amd mavrwv Trav Epyw 
avroé): 40B, the stars orpedopeva péve. The meaning seems to be that the 
Demiurge left these further operations to the created gods, confining himself 
to his own proper activity. 
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43. together what they took, not with the indissoluble bonds 
whereby they were themselves held together, but welding 
them with a multitude of rivets too small to be seen and so 
making each body a unity of all the portions. And they 
confined the circuits of the immortal soul within the flowing 
and ebbing tide of the body. 

These circuits, being thus confined in a strong river, 
neither controlled it nor were controlled, but caused and 
suffered violent motions ; so that the whole creature moved, 

B. but advanced at hazard without order or method, having all 
the six motions; for they went forward and backward, and 
again to right and left, and up and down, straying every way 
in all the six directions.1 For strong as was the tide that 
brought them nourishment, flooding them and ebbing away, 
a yet greater tumult was caused by the qualities 2 of the 
things that assailed them, when some creature’s body chanced 

c. to encounter alien fire from outside, or solid concretion of 
earth and softly gliding waters, or was overtaken by the 
blast of air-borne winds, and the motions caused by all these 
things passed through the body to the soul and assailed it. 
(For this reason these motions were later called by the name 
they still bear—‘ sensations ’).2 And so at the moment we 
speak of, causing for the time being a strong and widespread 
commotion and joining with that perpetually streaming 

D. current in stirring and violently shaking the circuits of the 
soul, they completely hampered the revolution of the Same 
by flowing counter to it and stopped it from going on its 
way and governing *; and they dislocated the revolution of 


1 ravrn Kara Tovs €€ TOmouvs TAav@peva. Contrast the World’s spherical body 
which the Demiurge made without ‘all the other six motions, giving it no 
part in their wanderings ’ (amAavés, 34A). The stars (amAavq) have orbital revolu- 
tion ‘ forwards’, but not the other five motions (40s). Later we shail hear 
of the Errant Cause (aAavwydvy airia) and of the motions it causes (484A). 
The human soul, as self-moved, has its own revolutions ; but these are dis- 
organised by motions originated by bodies acting on it, through its own body, 
from outside. We next hear of two elements of cognition—sensations and 
false judgments, which did not occur in the World-Soul (37A-c). Not only 
are the creature’s bodily movements erratic, but all processes of rational 
thought are thrown out of gear. 

2 rabjuara can mean ‘ affections’ of the sentient body, causing sensation 
in the soul, as at 424A, alo@now éx Piatwy rabnpdrwv, or the perceptible ‘ quali- 
ties’ of external bodies, as here and at 6Ic. 

8 Pr. iii, 332, suggests that Plato connected the word alofnas either with 
dicOw (@uucv diobev, ‘breathe out’, Hom. So Etym. Mag.) or with dicow 
‘rush’. The latter seems more probable. In Plato’s view both sensations 
and qualities are movements, Theaet. 156. 

‘ The higher faculty of reason is put completely out of action. 


148 


THE SOUL IN INFANCY 


43D. the Different. Accordingly, the intervals of the double and 
the triple, three of each sort, and the connecting means of 

the ratios, $ and $ and 3, since they could not be completely 
dissolved save by him who bound them together, were 

E. twisted by them in all manner of ways, and all possible 
infractions and deformations of the circles were caused: so 
that they barely held together, and though they moved, their 
motion was unregulated, now reversed, now side-long, now 
inverted. It was as when a man stands on his head, resting 

it on the earth, and holds his feet aloft by thrusting them 
against something: in such a case right and left both of the 
man and of the spectators appear reversed to the other 
party.2. The same and similar effects are produced with 
great intensity in the soul’s revolutions; and when they 

44. meet with something outside that falls under the Same or 
the Different, they speak of it as the same as this or different 
from that contrary to the true facts, and show themselves 
mistaken and foolish. Also 3 at such times no one revolution 
among their number is acting as governor or guide; but 
whatever revolutions are assailed by certain sensations 
coming from without, which draw in their train at the same 
time the whole vessel of the soul,* at such times only seem to 

be in control, whereas really they are overpowered. It is, 
indeed, because of these affections that to-day, as in the 
beginning, a soul comes to be without intelligence at first, 

B. when it is bound in a mortal body. 


1 The first mention of the harmonic intervals as present in the individual 
soul. They stand for that harmony and xooporns which need to be re-estab- 
lished by contemplation of the kindred harmony of the World-Soul, revealed 
in the heavenly revolutions (47B, C). 

2 Correctly translated and explained by A.-H. (except that avw should be 
taken with éyn) : ‘if A and B stand face to face, B’s right is of course opposite 
A’s left. But if A stand on his head, still facing B, then B’s right will be 
opposite A’s right; the normal relation being inverted.’ mpooBadwy mpds rive 
can only mean ‘ thrusting his feet (so that they rest) against some support ’. 

’ This clause goes with what follows; it refers to lack of control over 
behaviour. An infant’s earliest actions are determined not by judgment or 
thought or will, but mechanically by ‘ motions’ of sensation rushing in from 
without and sweeping with them the motions of the soul. Its behaviour only 
looks like voluntary self-motion. Martin and others forget that all this refers 
to infancy, not to the enslavement of reason by passion in later life. 

“kai 7d ris yuyis dmav KUros, the whole body which contains the soul, as 
well as (xai) the revolutions of the soul itself. 

5 The whole description applies to every new-born baby’s soul, not only 
to the first generation of mankind. Contrast the World-Soul, which, as soon 
as it was joined with its body, began an ‘ intelligent life’ (Eudpwv Bios, 365), 
not being exposed to external assaults. 
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44B. But when the current of growth and nutriment flows in 

less strongly, and the revolutions, taking advantage of the 

calm, once more go their own way and become yet more 

settled as time goes on, thenceforward the revolutions are 

corrected to the form that belongs to the several circles in 

their natural motion ; and giving their right names to what 

is different and to what is the same, they set their possessor 

in the way to become rational. And now if some right 

nurture lends help towards education,? he becomes entirely 

c. whole and unblemished, having escaped the worst of maladies ; 

whereas if he be neglectful, he journeys through a life halt 

and maimed and comes back to Hades uninitiate and without 

understanding.? 

These things, however, come to pass at a later stage. 

Our present subject must be treated in more detail ; and its 

preliminaries, concerning the generation of bodies, part by 

part, and concerning soul, and the reasons and forethought of 

D. the gods in producing them—of all this we must go on to tell, 
on the principle of holding fast to the most likely account. 


44D-45B. Structure of the human body: head and limbs 


The matter in hand, to which Timaeus now returns, is the 
implanting of souls in bodies possessed of sense-organs and of all 
the feelings and emotions that accompany sense (42A). The first 
duty of the gods is to provide a residence for the immortal part of 
the soul, which they have just received from the hands of the 
Demiurge. We have not yet come to the addition of the two 
mortal parts of the soul (69c). So the body is here regarded as 
consisting of the head, which houses the immortal, rational part, 
and an apparatus of limbs to carry the head about, together with 
the organs of sight to direct its movements. 


44D. Copying the round shape of the universe, they confined the 
two divine revolutions in a spherical body—the head, as we 
now call it—which is the divinest part of us and lord over 
all the rest. To this the gods gave the whole body, when 
they had assembled it, for its service, perceiving that it 


1 Cf. 47c: the observation of the unperturbed revolutions of the heavens 
will lead to philosophy, and we shall learn ‘ to reproduce the perfectly unerring 
(azrAaveis) revolutions of the god (the Heaven) and reduce to settled order the 
wandering (zAavwyudévas) motions in ourselves’. Cf. gop, and 878, dia szpodijs 
cal 80 éemrndevxpatrwr palyudrwv Te. 

2 Plato uses terms borrowed from Mystery ritual. A.-H. compares Phaedrus 
250C, Laws 759C (dAdKAnpos), and Dem., de cor. 259, epuyov Kaxdv, edpov ayevov. 
Cf. also Phaedrus 248B, dreAjs ris Oéas; Gorg. 469B, Trovs avojrous auvijrous. 
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44D. possessed all the motions that were to be.! Accordingly, 

that the head might not roll upon the ground with its heights 

E. and hollows of all sorts, and have no means to surmount 

the one or to climb out of the other, they gave it the body 

as a vehicle for ease of travel; that is why the body is 

elongated and grew four limbs that can be stretched out or 

bent, the god contriving thus for its travelling. Clinging 

and supporting itself with these limbs, it is able to make its 

45. way through every region,? carrying at the top of us the 

habitation of the most divine and sacred part. Thus and 

for these reasons legs and arms grow upon us all. And the 

gods, holding that the front is more honourable and fit to 

lead than the back, gave us movement for the most part in 

that direction. So man must needs have the front of the 

body distinguished and unlike the back; so first they set 

the face on the globe of the head on that side and fixed in 

B. it organs for all the forethought of the soul, and appointed 
this, our natural front, to be the part having leadership. 


This description of the human body has the same oddly archaic 
character as that of the World’s body at 334-344; but it is hard 
for a modern reader to gauge the effect. Many passages in Sir 
Thomas Browne strike us as ‘ quaint ’ or funny, that may not have 
seemed so to his contemporaries. The evidences of design in the 
human body were a serious matter to Plato. A more systematic 
account of the body’s structure will be given in the third section 
of the dialogue. This paragraph is mainly intended to compare and 
contrast the human body and its motions with the body and 
motions of the universe. 


45B-46A. The eyes and the mechanism of vision 


Plato singles out the sense of sight, first because it is useful for 
locomotion, and secondly because sight and hearing, which will 
presently be added, are the two senses which above all reveal the 


1 The bodies of the universe and of the created gods possessed only rotation 
and orbital revolution—the rational motions. Inferior creatures have all the 
six rectilinear motions proper to the primary bodies, portions of which are 
‘assembled’ to compose their bodies. 

4 The six regions (rémor) of 43B, answering to the six motions (344) ‘ up 
and down’, ‘ forward and backward ’, ‘ right and left’, which the World's 
body has not. . 

3 pooépu mao. méow is at least superfluous ; why “all ’"—as if some of us 
might be expected to do without arms and legs? Itis, accordingly, tempting 
to conjecture mpoonedvcaow, which removes the very unusual construction 
of the singular mpooéfv. Chalcidius ignores méow: addita est crurum quoque 
et brachiorum porrigibilis et flexuosa substantia; but his version is loose. 
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harmony of the world. He begins with the bodily mechanism of 
vision, for the sake of leading up to the contrast between these 
‘secondary causes ’ and the true reason or purpose, which is that 
man may learn number by seeing the heavenly bodies and so pass 
on through the sciences of number to all philosophy. 

The mechanism of vision involves three kinds of ‘ fire’ or light. 
(Several varieties of fire will be enumerated at 58c.) These are: 
(rt) Daylight, a body of pure fire diffused in the air by the Sun. 
This (like (2)) is ‘pure’, not admixed with other primary bodies. 
At 58c it is contrasted with flame (pAd&) as ‘ that which flows off 
from flame, and does not burn but gives light to the eyes’. (2) The 
visual current, a pure fire of the same kind as daylight, contained 
in the eye-ball and capable of issuing out in a stream directed 
towards the object seen. At 67D it appears that the visual current 
or ray is not composed of the very smallest grade of fire. (3) The 
colour of the external object, defined at 67c as ‘a flame (pAdé) 
streaming off from every body, having particles proportioned to 
those of the visual current, so as to yield sensation ’. 

Plato begins by describing (1) Daylight. 


45B. First of the organs they fabricated the eyes to bring us 
light, and fastened them there for the reason which I will 

now describe. Such fire as has the property, not of burning, 

but of yielding a gentle light, they contrived should become 

the proper body of each day.2 For the pure fire within 

us is akin to this, and they caused it to flow through the 

eyes, making the whole fabric of the eye-ball, and especially 

the central part (the pupil), smooth and close in texture,‘ 

c. so as to let nothing pass that is of coarser stuff, but only 


1So Ar., Eudemus, frag. 47, 48, speaks of sight and hearing as heavenly 
and divine senses, revealing the harmony to mankind with sound and light. 
The other senses are for the sake of mere existence, these for well-being. 

2 Taking olxetiov éxdorns juépas odua together (with Madvig and A.-H.). 
Each day, as it follows night, has a ‘ body of its own’ (oixetov), consisting of 
sunlight diffused in the air, which ‘ withdraws’ at nightfall (45p), following 
the sinking sun. This body actually zs daylight, not ‘ stmilar’ to daylight 
or ‘akin’ to it (as A.-H. renders). But oixeiov contains the suggestion that 
a ‘ gentle’ (juepov) light is naturally appropriate to day (jpépa, a word which 
some modern authorities agree with Plato in connecting with jyepos; cf. 
Crat.418p). Tr.’s translation, ‘a gentle light proper to day ’, ignores éxdorys. 

* The connection of thought (‘ for’) is: the gods made daylight (essentially 
a visible thing) of a suitable kind of fire, for they wanted us to see and so 
arranged that the fire within the eye should be similar and capable of coalescing 
with daylight. 

“ Empedocles (848), whom Plato is following, compares the eye to a horn 
lantern, and explains that the fire confined in the eyeball is so fine as to pass 
through tissues impervious to water. 
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45c. fire of this description to filter through pure by itself. Accord- 

ingly, whenever there is daylight round about, the visual 

current issues forth, like to like, and coalesces with it and is 

formed into a single homogeneous body in a direct line with 

the eyes, in whatever quarter the stream issuing from within 

strikes upon any object it encounters outside. So the whole, 

because of its homogeneity, is similarly affected and passes 

on the motions of anything it comes in contact with or that 

D. comes into contact with it, throughout the whole body, to 
the soul, and thus causes the sensation we call seeing.? 

But when the kindred fire (of daylight) has departed at 

nightfall,2 the visual ray is cut off; for issuing out to 

encounter what is unlike it, it is itself changed and put out, 

no longer coalescing with the neighbouring air, since this 

contains no fire. Hence it sees no longer, and further induces 

sleep. For when the eyelids, the protection devised by the 

E. gods for vision, are closed, they confine the power of the 

fire inside, and this disperses and smooths out the motions 

within, and then quietness ensues. If this quiet be profound, 

the sleep that comes on has few dreams; but when some 

stronger motions are left, they give rise to images answering 

46. in character and number to the motions and the regions in 

which they persist—images which are copies made inside and 

remembered when we awake in the world outside.® 


1 What is transmitted along this sympathetic chain is motion partly 
originated by qualitative changes (aAAowcets) in the object, as the Theaetetus 
explains. This motion reaches the bodily organ and causes qualitative 
changes there, which when they penetrate to the soul (but not before) are 
called ‘ sensations’ (43c). There is no ground for Tr.’s notion of a pencil of 
light, a temporary extension of my body which may be miles long and ‘is 
sensitive throughout, and so “ transmits ” sensation from one extremity to 
the other’. Sensation, as Plato clearly says, occurs in the soul, not at the 
surface of a mountain ten miles distant and throughout the interval. 

2 eds vixra, sub noctem, as at Xen., Hell. 4, 6, 7; not ‘into night’. Albinus, 
Didasc. xviii, paraphrases : rod ¢wrds vuKTwp Gmévros. Plato seems to imagine 
the ‘ proper body of each day ’ moving away, following the sinking sun and 
superseded by the night air with little or no fire in it. He was probably 
thinking of Empedocles’ two hemispheres of night and day ‘ revolving round 
the earth, the one altogether composed of fire, the other of a mixture of air 
and a little fire’ (Ps.-Plut., Strom. 10). The night-air, being damp, ‘ puts 
out’ the fire issuing from the eye. 

8 The last words may mean ‘when we have emerged into the waking 
world ’, or that, when we recall a dream, the persons and things we dreamt 
of appear to be outside us, as they do in the dream itself. The latter inter- 
pretation is perhaps favoured by Rep. 476c (cited by Beare, Gk. Theories of 
Elementary Cognition 46) : Dreaming, whether we are awake or asleep, 
consists in taking an image for the real thing it resembles. Iam not convinced 
that Plato could not write ‘ made inside and remembered outside ’ in this sense. 
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46a-c. Murror images 


A short appendix on mirror images is added here, seemingly for 
its own sake rather than as contributing to the main argument. 
It has, however, the effect of emphasising the purely mechanical 
processes of vision, which will presently be contrasted with its 
rational purpose. 


46a. There will now be little difficulty in understanding all that 
concerns the formation of images in mirrors and any smooth 
reflecting surface. As a result of the combination of the 
two fires inside and outside, and again as a consequence of 
the formation, on each occasion, at the smooth surface, of a 
single fire which is in various ways changed in form, all 
B. such reflections necessarily occur, the fire belonging to the 
face (seen) coalescing, on the smooth and bright surface, 
with the fire belonging to the visualray. Left appears right 
because reverse parts of the visual current come into contact 
with reverse parts (of the light from the face seen), contrary 

to the usual rule of impact. 


In interpreting this short account of mirror images we must 
beware of ascribing to Plato too much knowledge of optics. There 
is no reference to the lens or the retina. He knew that the angles 
of incidence and reflection of a ray are equal. This proposition is 
assumed in Euclid’s Optics, where Def. 1 ‘ embodies the same idea 
of the process of vision as we find in Plato, namely that it is due to 
rays proceeding from our eyes and impinging upon the object, 
instead of the other way about: “the straight lines (rays) which 
issue from the eye traverse the distances (or dimensions) of great 
magnitudes’; Def. 2: ‘‘ The figure contained by the visual rays 
is a cone which has its vertex in the eye, and its base at the 
extremities of the object seen’’; Def. 3: ‘‘ And those things are 
seen on which the visual rays impinge, while those are not seen on 
which they do not.’’’} 

Plato speaks first of ‘ the combination of the two fires inside and 
outside’. As above, this means ‘ inside and outside the eye’. He 
has just been explaining that such combination of the visual ray 
with the sunlight does not occur at night, and how in sleep the 
visual fire confined inside gives rise to dream images. He now 
returns to the case where combination does occur, resulting in 
coalescence of the internal fire with the external into one homo- 
geneous body which can transmit the motions from object to eye. 
That is the first condition of all vision. 


1 Heath, Gk. Math. 1, 441. 
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In the special case of reflections, there is a second condition : 
‘the formation at the smooth surface of a single fire which is in 
various ways changed inform’. At the reflecting surface the visual 
ray which has coalesced with the daylight encounters a stream of 
fire from the object, and the two now form ‘a single fire’, extending 
from the object to the mirror and from the mirror to the eye. 
The object taken as illustration is ‘the face’, which may be the face 
of someone else standing beside the observer and facing the mirror 
(as in the diagram), or the observer’s own face. The single fire is 
said to be ‘in various ways changed in form’. This probably 
refers forward to the transposition of right and left mentioned in 
the next sentence, and also to the distortions due to the mirror 
having a curved surface. The transposition of right and left is 
mentioned in an earlier dialogue, the Sophist 266c: a reflection 


A. DIRECT VISION B. REFLECTION 
of person facing the of person facing a mirror. 
observer's eye. 
P Image 
Stes ie = 7 Surface of 
Right Left mirror 
Combined Combined Light from 
rays \<~- rayS—= person 
ye Eye Person 


occurs ‘ when the light belonging to the eye meets and coalesces 
with light belonging to something else on a bright and smooth 
surface and produces a form yielding a perception that is the 
reverse of the ordinary direct view’. 

Finally, in the next sentence, there is the case of a mirror whose 
two sides curve forward so that the surface becomes cylindrical, 
with the curvature horizontal. The effect is that the rays ‘ change 
sides’, and right again becomes right as in direct vision. If the 
mirror is turned through a right angle so that the curvature becomes 
vertical, the image will appear inverted. 


468. On the contrary, right appears right and left left, when the 
visual light changes sides in the act of coalescing with the 
light with which it does coalesce; and this happens when 

c. the smooth surface of the mirror, being curved upwards at 
either side, throws the right part of the visual current to the 
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46c. left, and the left to the right. The same curvature turned 
lengthwise to the face makes the whole appear upside down, 
throwing the lower part of the ray towards the top and the 
upper part towards the bottom. 


This disquisition on optics will seem less intrusive if we remember 
that the whole apparatus of vision was peculiarly significant to 
Plato because of the analogy between the bodily eye and the eye 
of the soul, and between the sunlight and truth. Dream images, 
shadows, and reflections occupied in the Republic (510A) the lowest 
section of the Divided Line. The relation of these etdola to the actual 
visible things whose images they are was there used to illustrate the 
relation not only of the lower objects of intelligence to the higher, 
but also of the whole visible world to its intelligible pattern. In 
the Sophist (266) a parallel is drawn between divine and human 
production. Divine production covers the same field as the work 
of the Demiurge in the Timaeus: it is the creation of the whole 
visible world, divided into (1) originals, ‘ ourselves and all other 
living creatures and the elements of natural things—fire, water, 
and their kindred’, and (2) images which attend on all these products: 
dream images, shadows, reflections. In human production the two 
classes have their analogues in (r) the production of useful things 
by crafts such as the builder’s, who makes an actual house, and 
(2) images, such as the painter’s, who makes, as it were, ‘a man- 
made dream for waking eyes’. In this lower class rank all the 
fine arts, political rhetoric, and sophistry. Thus the relation of 
dreams and reflections to their originals was associated with what 
may be called the metaphysical problem of the ezdolon, a problem 
raised but not answered in the Sophist: How can there be such a 
thing as a visible world, which is not perfectly real (6vtwe év) and 
yet has some sort of existence (6y2w¢).1_ The problem was there 
consciously shelved ; if Plato meant to deal with it in the Philosopher 
that dialogue was never written. We must look for the answer, 
if anywhere, in the Timaeus. We are now approaching the second 
section of the dialogue, which brings into account a hitherto neg- 
lected factor in Becoming—the Receptacle. This, we shall find, 
plays a part analogous to the mirror holding the reflections of actual 
things (528, C). 
46C-47E. Accessory causes contrasted with the purpose of sight and 

hearing 

The account of eyesight has brought us to the point of contact 
between the knowing soul and the external world of visible bodies. 


1 Cf. F. M. Cornford, Plato’s Theory of Knowledge, pp. 199 ff., 320 ff. 
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The form in which it was cast was designed to serve another purpose. 
It leads to the transition from the first section of the dialogue to 
the second, from the works of Reason to what comes about of 
Necessity. We have been told about the mechanism of vision, 
what happens to the rays of light and colour in the commerce 
between the sense-organ and its object outside. All such physical 
transactions we need to study ; but they will not reveal the true 
reason or explanation (air/a) of vision, the purpose it is rationally 
designed to serve. They tell us ‘how’ we see, but not ‘ why’. 


46c. Now all these things are among the accessory causes which 

the god uses as subservient in achieving the best result that 

is possible. But the great mass of mankind regard them, 

D. not as accessories, but as the sole causes of all things, pro- 

ducing effects by cooling or heating, compacting or rarefying, 

and all such processes. But such things are incapable of 

any plan or intelligence for any purpose. For we must 

declare that the only existing thing which properly possesses 

intelligence is soul, and this is an invisible thing, whereas 

fire, water, earth, and air are all visible bodies ; and a lover 

of intelligence and knowledge must necessarily seek first for 

the causation that belongs to the intelligent nature,1 and 

E. only in the second place for that which belongs to things 

that are moved by others and of necessity set yet others in 

motion. We too, then, must proceed on this principle: we 

must speak of both kinds of cause, but distinguish causes 

that work with intelligence to produce what is good and 

desirable, from those which, being destitute of reason, produce 
their sundry effects at random and without order. 

Enough, then, of the secondary causes that have con- 

tributed 2 to give the eyes the power they now possess ; we 

must next speak of their highest function for our benefit, 

47. for the sake of which the god has given them to us. Sight, 

then, in my judgment is the cause of the highest benefits to 

us in that no word of our present discourse about the universe 

could ever have been spoken, had we never seen stars, Sun, 

and sky. But as it is, the sight of day and night, of months 

and the revolving years, of equinox and solstice, has caused 

the invention of number and bestowed on us the notion of 

time and the study of the nature of the world; whence we 


ris Eudpovos picews, i.e. tis yuvxAs, possessive genitive. For doar (airiat) 
u, cf. Soph. 265, Oelas (SC. airias) amo Beod yryvopévns, ‘ causation which 

has its origin in deity ’. 
2 guuperairia recalls Soph., Antig. 537, al cupperioxw kal pépw rijs aitias, ‘I 
take my share with you in the burden of the accusation (or responsibility).’ 
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47B. have derived all philosophy, than which no greater boon has 
ever come or shall come to mortal man as a gift from heaven. 
This, then, I call the greatest benefit of eyesight ; why harp 
upon all those things of less importance, for which one who 
loves not wisdom, if he were deprived of the sight of them, 
might ‘lament with idle moan’? For our part, rather let 
us speak of eyesight as the cause of this benefit,? for these 
ends: the god invented and gave us vision in order that we 
might observe the circuits of intelligence in the heaven and 
profit by them for the revolutions of our own thought, 
which are akin to them, though ours be troubled and they 
C. are unperturbed ; and that, by learning to know them and 
acquiring the power to compute them rightly according to 
nature, we might reproduce the perfectly unerring revolutions 
of the god and reduce to settled order the wandering motions 

in ourselves. 

Of sound 8 and hearing once more the same account may 
be given: they are a gift from heaven for the same intent 
and purpose. For not only was speech appointed to this 
same intent, to which it contributes in the largest measure, 

D. but also all that part of Music that is serviceable with respect 
to the hearing of sound is given for the sake of harmony ; 4 
and harmony, whose motions are akin to the revolutions of 
the soul within us, has been given by the Muses to him whose 
commerce with them is guided by intelligence, not for the 
sake of irrational pleasure (which is now thought to be its 
utility), but as an ally against the inward discord that has 
come into the revolution of the soul, to bring it into order 
and consonance with itself. Rhythm also was a succour 


1 dv governed by rudAwfeis. Stallb. compares Xen., Symp. iv, 12, tudAds Se 
tov GAAwy anavrwy paddov av Se€aipny elvar 7 €xeivov evos dvros. The last words 
quote Eur., Phoenissae 1762, ti radra Opnvd Kai udrnv ddvpopat; 

2 Taking rovrov (like rojro above) to mean philosophy, and ézi ratra as 
referring forward to the rest of the sentence. Cf.c, 5, él ratra ray atrdv évera. 

5 dwr}, as opposed to Yddos (noise), covers articulate speech and musical 
sound. 

“ Reading dwvijs xptjowzov mpos axonv, Pwris being governed by dxoyv. ‘ Music’ 
is a wide term, including poetry and the thought conveyed in it. That part 
which ‘is serviceable with respect to the hearing of sound’ is vocal and 
instrumental music in our sense. gwvrfj xpyouwov can hardly mean ‘ vocal’ ; 
and why should instrumental music be excluded ? Norcan it mean ‘ expressed 
in sound’; and ‘ useful to the voice’ is irrelevant. évexa dppovias éori do00dv 
must be taken as predicate, to give évexa dppovias the necessary emphasis. 
‘Appovia is not the ‘ harmony ’ of simultaneous concordant sounds (cupdwvia), 
but strictly the adjustment of notes in the concordant ratios of the scale. 
But ‘ harmony ’ (tunefulness) is the nearest English equivalent. 
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47D. bestowed upon us by the same hands to the same intent, 
E. because in the most part of us our condition is lacking in 
measure and poor in grace. 


II. WHAT COMES ABOUT OF NECESSITY 


THE distinction drawn in the last paragraph between subsidiary 
causes and rational purpose has provided the transition to the 
second part of the dialogue, which begins here. The opening 
sentence describes the contents of the first part as the works wrought 
by the craftsmanship of divine intelligence (ta 61a Nod dednuovoy- 
nuéva). We have traced, in the structure of the visible universe and 
of man, the manifestations of benevolent purpose; but we have 
been perpetually reminded that the work of the most ungrudging 
benevolence cannot be perfect ; it can only be ‘ as good as possible ’. 
The Demiurge has been operating all through under certain given 
conditions, which he did not originate and which set a limit to the 
goodness of his work. We have now to bring into account that 
‘other principle’ concerned in the production. It is introduced 
under the names of Necessity and the Errant Cause. 

If we consider the plan of the whole discourse, we see that Plato, 
who has hitherto been looking at the world, as it were, from above, 
and following the procedure of intelligence as it introduces order 
into chaos, now shifts to the opposite pole and approaches the 
world from the dark abyss that confronted its maker. Step by 
step he analyses those elements which were pictured at the outset 
as ‘taken over’ by the Demiurge—‘ all that was visible, not at 
rest, but in discordant and unordered motion’ (30A). These 
factors are gradually distinguished, until we reach the fundamental 
factor, Space. Space being given, Plato can then proceed to 
discover elements of rational design even in the ‘ tumultuous welter 
of fire, air, water, and earth’. The. geometrical shapes of the 
primary bodies are constructed; and once they are formed into 
regular particles of determinate size and shape, the transformation 
of one into another, which had bulked so large in earlier physical 
systems, can be translated into terms of the disintegration and 
reformation of these solids. In some degree, the sensible qualities 
(or ‘ powers’) which act upon our sense-organs can then be cor- 
related with the peculiarities of geometrical shape ; and so we shall 
come back once more, at the end of this second part, to the mechan- 
ism of sensation and perception—that point of contact between 
the knowing soul and the external world, to which the first part 
has brought us here. 
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47E-48E. Necessity. The Errant Cause 


The opening paragraph is of fundamental importance for the 
understanding of the whole discourse. It describes the relations 
between Reason and Necessity, and how they co-operate to produce 
the visible world. 


47E. Now our foregoing discourse, save for a few matters,! has 
set forth the works wrought by the craftsmanship of Reason ; 

but we must now set beside them the things that come about 

48. of Necessity. For the generation of this universe was a 
mixed result of the combination of Necessity and Reason. 
Reason overruled Necessity by persuading her to guide the 
greatest part of the things that become towards what is best ; 

in that way and on that principle this universe was fashioned 

in the beginning by the victory of reasonable persuasion over 
Necessity. If, then, we are really to tell how it came into 

being on this principle, we must bring in also the Errant 
Cause—in what manner its nature is to cause motion.? So 

we must return upon our steps thus, and taking, in its turn, 

B. a second principle concerned in the origin of these same 
things, start once more upon our present theme from the 
beginning, as we did upon the theme of our earlier discourse. 

We must, in fact, consider in itself the nature of fire and 

water, air and earth, before the generation of the Heaven, 

and their condition 3 before the Heaven was. For to this 

day no one has explained their generation, but we speak as 


1 Namely, the account of the physical processes of vision, which are only 
secondary causes, subservient to the true ‘reason’ for the gift of sight. 

270 THs mAavwpérns eldos aitias, } pépew wéduxev. ‘‘ Literally ‘ how it is its 
nature to setin motion’ ”’ (A.-H.). For this use of dépew cf. Epin. 9838, dre dé 
tobro olds ré €orw Oeds, daca at’ta paoruvn yéyovev Tob mpwrov pev C@ov yeyovevat 
nav owpa Kal oyxov ovpravra, eretta Hep av SvavonOy BéAriora, ravrn pepe, ‘ And 
since God can do this, it is the easiest of things for him, first to put life into any 
body and the whole of any bulk, and then to make it move as he has thought best’ 
(trans. Harward). Cf.also 434, where the soul-circles ‘ cause and suffer violent 
motions ’ (Bia éfepovro Kat Edepov), ‘ straying (mAavdpeva) every way in all the 
six directions ’, and note there (p. 148). The meaning will be further discussed 
below. (2) Some critics have followed Stallbaum in taking ¢épew to mean 
‘endure ’ and so ‘ admit ’, ratione qua ipsius natura fert ; ‘ comme la nature des 
choses le comporte’ (Martin); ‘so far as its own nature admits’ (Tr.). It 
may be questioned whether ¢épevy with no expressed object can bear this sense. 
(3) Robin (Phys. d. Plat. 14): et la suivre distinctement ‘ par or sa nature est 
de porter’. This is impossible, because Ja suivre is not in the Greek. 

2 dm is vague. It might cover the chaotic condition and behaviour of the 
‘powers’ before the elementary bodies received geometrical form, and 
‘ what happened to them’, namely the construction of those bodies, which no 
one has yet explained. 
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488. if men knew what fire and each of the others is, positing 
them as original principles, elements (as it were, letters) of 
the universe ; whereas one who has ever so little intelligence 

c. should not rank them in this analogy even so low as syllables.4 
On this occasion, however, our contribution is to be limited 
as follows. We are not now to speak of the ‘ first principle ’ 
or ‘ principles ’—or whatever name men choose to employ— 
of all things, if only on account of the difficulty of explaining 
what we think by our present method of exposition. You, 
then, must not demand the explanation of me; nor could 

D. I persuade myself that I should be right in taking upon 
myself so great a task; but holding fast to what I said at 
the outset—the worth of a probable account—I will try to 
give an explanation of all these matters in detail, no less 
probable than another, but more so, starting from the 
beginning in the same manner as before.2, So now once 
again at the outset of our discourse let us call upon a pro- 
tecting deity to grant us safe passage through a strange and 
unfamiliar exposition to the conclusion that probability 

E. dictates; and so let us begin once more. 


In this prefatory passage the word dgy7 (‘ beginning ’, ‘ principle ’, 
‘ starting-point ’) is reiterated many times, with a certain fluctuation 
of sense. 

The discourse needs a fresh starting-point. The previous part 
started from the question, for what reason (purpose, motive, aitia) 
the world was made (29D). The answer was found in the maker’s 
desire that all things should be as like himself, that is to say, as 
good, as possible. This was the ‘supremely valid principle ’ (or 
starting-point, dey) to be accepted from men of understanding ; 
and we have followed its guidance to the point where rational 
design came into contrast with factors in the visible world that are 
‘incapable of any plan or intelligence for any purpose’ (46D). 
We must now start afresh upon a study of these irrational factors. 

They are at once connected with ‘the nature of fire and air, 
water and earth’. These four so-called ‘elements’, or some one 


1 grotxeia, letters of the alphabet, first used in extant literature of the 
physical elements at Theaet. 2018. It is, however, not unlikely that Leucippus 
or Democritus illustrated the infinitely various combinations of atoms by the 
rearrangement of the same set of letters to form a tragedy or a comedy (Diels, 
Elementum 13). 

2 «ai Cumpoofev seems untranslatable. I suggest <j> xai gump. Cf. 48B, 2, 
xabdmep wept tav tére . . . mdédw dpxréov dm’ dpxijs. But, just below at £, 2, 
it is added that the new starting-point must be a fuller classification than the 
one we started from ‘ before’ (rijs mpdc8er). 
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or more of them, had been regarded by Ionian science and by 
popular thought as the original principles (doyal) of all things. 
The earliest Ionians had chosen water or air as the one original 
condition (a4oy7) from which a manifold world had emerged, and also 
as the fundamental form (gbvoic) of which all things at all times 
ultimately consist. Empedocles had taken all four and clearly 
endowed them with the status of elements, irreducible and immutable 
factors which are merely mixed and rearranged in space to yield 
all the variety of compounds. The unexplained existence of the 
four elements had been taken as the starting-point for cosmogony, 
their properties and behaviour assumed, ‘as if men knew what 
fire and each of the others is’. Plato at once denies them the 
status of elements, and promises to ‘explain their generation ’ 
from prior and simpler beginnings. He intends to construct the 
geometrical shapes of the four primary bodies from triangles which 
he takes as elementary. Only he adds that even this analysis will 
not claim to have reached ‘the first principle or principles of all 
things’. This warning may mean that the elementary triangles 
themselves are reducible to numbers, and number perhaps to be 
derived from unity ; but he will not here push the analysis so far. 
Or it may mean that no one can ever really know the ultimate 
constitution of body, because there can be no such thing as physical 
science, but only a ‘ probable account ’. 

There was, however, another and more objectionable sense in 
which the elements had been called dgyai: they had been taken as 
the original source of motion (doyn xuwjcews), “ producing effects by 
cooling or heating, compacting or rarefying, and all such processes ’ 
(46D). These effects were produced blindly by things incapable of 
any rational plan or forethought ; and from their casual interplay 
the world-order was believed to have emerged. In this way the 
elements and the physical processes due to their properties or 
‘powers’ (duvduetc) were made responsible as the true and only 
causes of all things (aitia tH navtwr, 46D). Plato intends to maintain 
that they are not original causes of motion and so of world-formation. 
The only source of motion is the self-moving soul, ‘ the causation 
of the intelligent nature ’ (46D). These bodies hold only the second 
rank, as ‘things that are (passively) moved by others and of 
necessity set yet others in motion’. 

Reason and Necessity. With all this in mind, Plato opens this 
second part of the discourse with the contrasted powers of Reason 
and Necessity. Both, he says, contribute their part to the formation 
of the world of Becoming. Reason, aiming at the best, must use 
persuasion to win over Necessity, inducing her “ to guide the greatest 
part (but not all) of the things that become towards what is best ’. 
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Immediately afterwards, he speaks of this second factor, Necessity, 
as an Errant Cause, whose manner of causing motion must be 
taken into account. 

This central utterance has been much misunderstood, because the 
conceptions are foreign to the modern mind. How can Reason 
overrule Necessity by persuasion ? Is not Necessity precisely the 
inexorable, which can listen to no persuasion ? Necessity, in associa- 
tion with the material, suggests to us the unbroken and unbreakable 
chain of cause and effect, determining the whole course of events. 
What opening is left for persuasion? Moreover, we connect 
Necessity with the element of intelligible order and regular sequence 
in becoming ; and we look to that quarter for the objects of know- 
ledge, of natural science, whose aim is to formulate laws of necessary 
causation. How can Plato speak of Necessity as the errant or 
wandering cause, as something essentially irregular and unin- 
telligible, needing to be brought, so far as possible, into order and 
persuaded to subserve, in some measure, the intelligent direction 
of Reason ? 

In interpreting this passage some modern commentators are, 
perhaps unconsciously, influenced by the desire to bring Plato into 
conformity with the Jewish-Christian doctrine of an omnipotent 
Creator. They are reluctant to admit any factor in the visible 
world that does not owe its existence to God, who, having called 
all things into being out of nothing, must himself be the author of 
Nature’s inexorable laws, and responsible for every defect in his 
handiwork. Archer-Hind’s interpretation goes to the extreme in 
this direction, though he substitutes for the Christian God an 
idealistic equivalent—an absolute Spirit evolving everything out of 
itself by a timeless process of thought (whatever that may mean). 
By identifying the Demiurge with the Form of the Good, the 
World-Soul, and the sovereign Reason, he finds that Plato’s system 
is ‘a form of pantheism’ and ‘an absolute idealism’. Matter is 
reduced to extension, and extension ‘ exists only subjectively in our 
minds’ (p. 45). In this view there is really nothing left but God, 
who must accordingly be the author of Necessity ; and Necessity 
is identified with natural law. It ‘signifies the forces of matter 
originated by vodc, the sum total of the physical laws which govern 
the material universe: that is to say, the laws which govern the 
existence of vodc in the form of plurality’ (p. 166). The forces of 
nature ‘ are themselves expressly designed by Intelligence for a good 
end. ... Necessity persuaded by Intelligence means in fact that 
necessity is a mode of the operation of intelligence’. The phrase 
‘Errant Cause’ implies no uncertainty or caprice in the operation 
of necessity, but only that necessity, though working strictly in 
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obedience to a certain law, is for the most part as inscrutable to us 
as if it acted from arbitrary caprice (p. 167). 

In all this Archer-Hind has pushed too far (and in the wrong 
direction) his principle of ‘ stripping off the veil of allegory’ from 
Plato’s myth. By pursuing that principle the Neoplatonists dis- 
covered in the Timaeus a hierarchy of divinities that would have 
astonished Plato. It is no less easy for a modern critic to unveil 
the outlines of Christian theology or of the Hegelian absolute. We 
must pause to ask whether there is any sense in speaking of Reason 
as ‘persuading’ a Necessity which has emanated wholly from 
Reason itself, or of an ‘ Errant Cause’ which is only an unerring 
cause that happens to be inscrutable to us and may become less 
and less inscrutable as knowledge advances. 

By assuming that Necessity means the laws of nature and identify- 
ing these laws with a mode of the operation of Reason, Archer-Hind 
has eliminated one of Plato’s two factors and left Reason in complete 
control. Professor Taylor reaches the same result by a different 
route. We are not, he remarks, to confuse Plato’s Ananke with 
‘scientific necessity ’ or ‘the reign of law’ for she is expressly 
called the ‘rambling’ or ‘aimless’ or ‘irresponsible’ cause 
(Aavwuévn aitia). “Thus it isnot the “ necessary ’’ but the ‘ con- 
tingent ’’, the things for which we do not see any sufficient reason, 
the apparently arbitrary ‘‘collocations’’ in nature which are the 
contribution of that which Plato here calls dvdyxn ... We must 
not take dvdyxn to represent anything inherently lawless and 
irrational, and yet must not take the word to mean necessity in 
the sense of conformity to law.’ If we speak of ‘ mechanical 
causality ’, it must be with reservations. Mechanism is entirely 
subordinate to intelligent purpose ; and, as the term “‘ errant cause ’ 
implies, ‘ this ‘‘ mechanism ’’, if we are to call it so, is supposed to 
be most prominent in the apparently anomalous, exceptional, and 
singular. I take it this means that where we can see a rational 
connection in nature we are dealing with what Timaeus calls a 
creation of votjc . .. But there is in the world a good deal of 
what we may call “‘ brute’’ fact. We know it is there but we do 
not see ‘‘ what the good of it ’’ is, though, if we think with Timaeus 
and Plato, we feel satisfied that it subserves some goodend. ... If 
we could ever have complete knowledge, we should find that avayxn 
had vanished from our account of the world. But since the sensible 
world itself is an dei yLyvojevoy and never complete, there can be 
no complete knowledge of it’ (pp. 300-1). 

As against Archer-Hind, Professor Taylor seems right in refusing 
to identify Necessity with natural law, which is neither an errant 
cause nor open to persuasion. But it is impossible to dispose of 

164 


REASON AND NECESSITY 


Necessity as a mere residuum of hitherto unexplained fact, which 
complete knowledge (if man could ever attain to it) would reduce 
to nothing. Consider the effect of substituting this notion for 
Plato’s Necessity. Could he have written that the generation of 
the universe was a mixed result of a combination of Reason and a 
certain amount of brute fact which dwindles as we come to see the 
reason forit? Is there any sense in saying that Reason overruled 
this residuum of facts which we cannot yet account for and 
persuaded it to guide most things that become towards what is 
best ? Professor Taylor seems to have explained away the name 
Necessity as completely as Archer-Hind explained away the name 
Errant Cause. Both are influenced by the desire to make Plato’s 
Demiurge really omnipotent. 

Now, in discussing the Demiurge (p. 36), we have already 
remarked that the omnipotent Creator is foreign to ancient Greek 
thought, which unanimously denied the possibility of creating 
anything out of nothing. Plato’s Demiurge, whatever he stands 
for, is represented as like the human craftsman, who must have 
materials to work upon. His task is to bring some intelligible 
order into a disorder which he ‘takes over’, not to create the 
material before he fashions it. The material may have properties 
of its own, which he can, within limits, turn to his purpose, but 
which he did not institute. This possibility should be kept open, 
not foreclosed by the gratuitous assumption that the Demiurge 
must possess unrestricted omnipotence. In this respect the diffi- 
culty, as Professor Field remarks, is rather to conceive a purpose 
that is mot restricted by given conditions. It is the familiar experi- 
ence of every craftsman that his material limits the scope of his 
design and may hinder it from reaching a perfection he can imagine 
but never achieve. So far, there is really nothing but modern 
prejudice against accepting Plato’s picture of the divine Reason as 
confronted by something which partly thwarts his benevolent 
purpose and needs to be persuaded, because it is not wholly under 
his control. The difficulty for us lies rather in a different quarter, 
in the seemingly contradictory notion of a Necessity which is also 
an Errant Cause, and associated, not with order and intelligibility, 
but with disorder and random chance. 

We may start from a passage where Aristotle, discussing ‘necessity’ 
in contrast with final causation in Nature, associates necessity with 
accident, coincidence, chance, and spontaneity, because they are all 
contrasted with design. He puts the opponent’s case in this way : 


‘Why should not nature work, not for the sake of something, 
nor because it is better so, but just as the sky rains, not in order 
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to make the corn grow, but of necessity (& dvdyxnc) ? What is 
drawn up must cool, and what has been cooled must become 
water and descend, the result of this being (ovyfaiver) that the 
corn grows. Similarly if a man’s crop is spoiled ori the threshing- 
floor, the rain did not fall for the sake of this—in order that the 
crop might be spoiled—but that result just followed (avuPéBnxer). 
Why then should it not be the same with the parts in nature, 
e.g. that our teeth should come up of necessity (8 dvdyxnc)—the 
front teeth sharp, fitted for tearing, the molars broad and useful 
for grinding down the food—since they did not arise for this end, 
but it was merely a coincident result (cvuzeceiv) ; and so with 
all other parts in which we suppose that there is purpose (td 
évexd tov) ? Wherever then all the parts came about (ovvéB7) just 
what they would have been if they had come to be for an end, 
such things survived, being organised spontaneously (a0 tod 
abdtouatov) in a fitting way ; whereas those which grew otherwise 
perished and continue to perish, as Empedocles says his ‘‘ man- 
faced ox-progeny ”’ did.’ 1 


In this passage the idea of necessity 1s opposed to purpose, and 
linked with spontaneity, coincidence, chance. If we toss a coin 
and it comes down heads up, it would not occur to us to call that 
a ‘necessary ’ result, because (we should feel) there is no law that 
coins must always come down so. Aristotle would call it indiffer- 
ently a ‘chance’ result or a ‘necessary ’ result: it ‘ comes about ’ 
by causes that cannot act otherwise than they do and are not 
directed by purpose. Empedocles’ oxen with men’s heads and 
other such monstrous creatures were formed by the chance con- 
currence of limbs which came into existence separately and were 
never intended to fit together. The monsters perished because 
they could not reproduce their kind. Others, more fortunately 
composed, were able to survive. In the minds of Plato and 
Aristotle this Empedoclean theory stood for the view of nature 
which they condemned. The two alternatives, as they saw the 
question, were that the order of the world should be due either to 
intelligible purpose or to the undirected play of necessity and 
chance. At Philebus 28D Socrates asks: ‘ Which are we to say, 
Protarchus—that everything, this “‘ whole ’’ as we call it, is at the 
disposal of a force that works without plan, at random, and just 
as it may chance,? or on the contrary, as our predecessors said, 
that it is an ordered system, guided by some admirable reason or 
intelligence ?’ Protarchus replies that it seems impious to doubt 


1 Ar., Phys. B, viii, 198b, 17 (Oxford trans.). 
2 hv Tod GAdyou Kal eixi SUvapw Kal TO omy ETvxeEV. 
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that all things are directed by a mind worthily manifest in the 
whole appearance of the cosmos and in the revolutions of the 
heavenly bodies. Socrates concludes that we shall not agree when 
some clever person tells us that all things are in a disorderly condition 
(atdxtwe éyew). There is a similar passage in the Sophist, where 
the alternative to divine craftsmanship is ‘the belief commonly 
expressed that Nature (@doic) gives birth to things as a result of 
some spontaneous cause that generates without intelligence ’ (265C). 
Here, as in the Physics, we find, in contrast with design, a spon- 
taneous power of generation ascribed to a vaguely personified 
‘Nature’. 

The earliest cosmogonies were of the evolutionary type and led 
to what Plato regarded as the atheistic materialism of which he 
draws a generalised picture in the Laws. Some, says the Athenian, 
assert that all things come into being partly by nature (pdceu), 
partly by chance (rdy7), and partly by design (art, téyyy). Fire 
and water, earth and air, they say, all exist by nature and chance, 
not by design ; and these inanimate things then bring into existence 
the Sun and Moon, the Stars, and the Earth. They all move ‘by 
the chance of their several powers (active properties, duyduews), and 
according as they clash and fit together with some sort of affinity— 
hot with cold, dry with moist, soft with hard, and in other mixtures 
that result, by chance, of necessity (xata téyny &€ avayxnc), from the 
combination of opposites—in that way they have generated the 
whole Heaven, animals and plants, and the seasons, not owing to 
intelligence or design or some divinity, but by nature and chance’ 
(pice xai tvyy). Art (design, téyvy) is a later product, mortal and 
of mortal origin. There are the fine and useful arts, and the art 
of statesmanship. All law is artificial, not natural; so religion 
and morality are matters of convention, which vary from place to 
place and can be altered at human pleasure. This leads to the 
belief that might is right, to impiety and faction (888E—890B). 
The Athenian himself denies that fire and air, water and earth 
are the primary things and deserve, in that sense, the name of 
‘nature’. Soul is really ‘the first cause of the becoming and 
perishing of all things’. Soul is prior to all bodies, and governs 
their change and rearrangement. Judgment, forethought, intelli- 
gence, design, law (vyduoc), are prior to ‘ hard and soft, heavy and 
light’. If ‘nature’ means the generation of primary things, then 
soul has the best right to be described as existing ‘by nature’ 
(89rc—892C). 

In this passage of the Laws, as in the Physics, we find necessity 
linked with chance, while law (ydwoc) and order are connected with 
design. Chance and necessity, moreover, are associated with 
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‘Nature’, which is credited by the materialist with some spon- 
taneous power of generation. This idea had survived from the 
earliest cosmologies, which had conceived the primary element or 
“nature of things’ as living. In consequence, the first physical 
philosophers had felt no difficulty about an original cause of motion. 
The divine and immortal substance of the world moved and gave 
birth to individual things, because it was alive. It was only later 
that this substance came to be reduced to the level of the bodily, 
which needs some external force to move it about. At that stage 
separate moving powers emerged: the Mind of Anaxagoras, the 
Love and Strife of Empedocles. These forces, however, remained 
part of Nature; they were not what we should call immaterial, 
but were extended in space. They retained that power of self- 
motion which had originally resided in the primary substance ; 
but their motion was not directed by purpose towards any ideal 
of perfection in an ordered world. Even Anaxagoras’ Mind, in 
spite of its name, had not been represented as working with conscious 
design for any good end, but only as giving the first impulse of 
mechanical motion to the revolution, or cosmic eddy, in which the 
world takes shape. 

In the last of these physical systems, the atomism of Leucippus 
and Democritus, the cause of motion seems to have entirely dis- 
appeared. Matter or body has now been reduced to tiny impene- 
trable particles of solid ‘ being’. These and the void or ‘ not-being ’ 
in which they move are the sole realities in the universe. Rational 
design or purpose had no part in the formation of the world. The 
atoms move unceasingly in all directions. As they collide and fly 
off to a new quarter, they form vortices here and there in the field 
of unlimited space. In these vortices atoms of similar size and 
shape tend to drift together, like the sticks and straws in the eddies 
of astream ; andso finally worlds are always being formed, innumer- 
able worlds scattered throughout the void, holding together for a 
time and then shattered and dispersed. 

Why do the atoms move? Aristotle complains that the atomists 
merely declared motion to be everlasting; they did not explain 
what motion is, or how it occurs, or why it should be in one direction 
rather than another. He accuses them of indolence in ignoring 
these questions; but the truth was that, by reducing all the 
contents of the universe to solid bodies with no qualitative differ- 
ences, they had left nothing that could possibly originate motion. 
The atoms collided and inflicted shocks on one another, so as to 
be constantly changing the direction of their movements. The 
process had no beginning ; atoms have always been moving in all 
directions, aimlessly and at random. The only principle governing 
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their motion is the tendency of like atoms to come together in the 
vortices. This is assumed as an unanalysed axiom, supported 
only by superficial analogies and proverbial maxims: ‘ birds of a 
feather flock together’. It is the last remnant of that spontaneous 
moving power in Nature which had originally animated the living 
substance. ‘ Like tends to move towards like’ is now taken as a 
bare unexplained fact ; but the principle is evidently akin to the 
more concrete images of Love and Strife in Empedocles, though 
his Love is the attraction between unlikes. It is not for nothing 
that Love and Strife reappear in the poem of Lucretius as Venus 
and Mars, though these mythical figures seem to have no right to 
any place in the arid universe of atoms and void. The principle 
‘Like moves towards like’ is important for our purpose; for we 
find it, still as an ultimate unexplained assumption, at work in the 
chaos of the Timaeus. 

A world in the atomists’ system can thus be described as a 
product of chance or, as Aristotle calls it, spontaneity. ‘ There are 
some,’ he writes,! ‘who ascribe this Heaven of ours and all the 
worlds to spontaneity (td adréwatov). They say that the vortex, 
that is, the motion which separated and arranged in its present 
order all that exists, arose spontaneously.” From another point of 
view the result may be called necessary, in the sense that every 
motion takes place ‘ under constraint’ (in’ dydyxnc) of some previous 
motion: an atom receives a shock and blindly passes it on. But 
the ancients had not discovered the laws of motion: to say that 
a movement happens ‘ by constraint ’ is not to say that it conforms 
toanylaw. Necessity, in fact, did not carry with it the associations 
of law and order, at any rate in the earlier phases of atomism. The 
system might develop later towards a complete determinism, 
threatening to exclude any freedom of the will; but Democritus 
shows no trace of having perceived this implication in the moral 
sphere.2 The reason, I suspect, is that he had not arrived at what 


1 Physics, B, 4, 196a, 25. The reference to ‘ all the worlds ’ shows that the 
atomists are meant. 

2 This has been pointed out by Dr. Bailey. See The Greek Atomists, p. 122. 
In his paper on Fate, Men, and Gods (Proc. Class. Assoc., 1935, p. 16), Dr. 
Bailey writes: ‘It is in Democritus that we find for the first time anything 
like a consistent theory of Ethics, yet it is strange that there is no trace of 
any link between it and his physical theory of the world. The problem was 
really fundamental, for if the rule of ‘‘ necessity’ is absolute, then men’s 
actions must be determined like everything else, and it is no good telling 
them what they ought to do, if they are not free todoit. Yetof this difficulty 
there is no sign; the figure of “‘ chance’ now and then raises its head in 
Democritus’ aphorisms, but never the thought of “‘ fate ’’ or of an inexorable 
“necessity ’’. The scientific view of the world has been laid down, but its 
implications have not been worked out.’ 
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we should call a strictly mechanical or ‘ scientific’ conception of 
the world. His necessity was compatible with spontaneity.! 
The thought of the fifth century in general was still farther 
removed than atomism from any closed system of determinism.? 
An attempt to arrive at the philosophy implied in Thucydides’ 
conception of the course of history ® led me to the conclusion that 
Thucydides, like his contemporaries, did not conceive nature as 
a domain of causal law. He believed in Fortune, defined as ‘ any 
non-natural agency which breaks in, as it were, from outside and 
diverts the current of events, without itself being a part of the 
series or an effect determined by an antecedent member of it. 
Human actions are not to be fitted into such a series. Their only 
causes—if we are to speak of causes at all—are motives, each of 
which is itself uncaused by anything preceding it in time; all 
human motives are absolute ‘“‘ beginnings of motion’’. A view of 


1 The statement which most clearly attributes a complete determinism to 
Democritus is in [Plutarch] Strom. 7 (Vors. 554, 39) : He declared the universe 
to be unlimited, because it had never been fashioned by any design... . 
The causes of what now happens had no beginning (dpyyv), but all things 
absolutely ‘‘ both past, present, and future’’ were determined by necessity 
(constraint, 77 dvdyxn) without any beginning in time. The words in inverted 
commas are the only ones recognised by Diels as Democritus’ own, and we 
cannot be sure that the doxographer’s statement was not based, for example, 
on the view attributed to Democritus by Aristotle (Phys. 252a, 34): ‘ Thus 
Democritus reduces the causes that explain nature to the fact that things 
happened in the past in the same way as they happen now: but he does 
not think fit to seek for a first principle (dpy7v) to explain this “‘ always ’’.’ 
Aristotle makes this remark in connection with the doctrine that ‘ there 
never was or will be a time at which motion did not or will not exist’. If 
Democritus was only affirming that principle, he might easily be understood 
to mean what the doxographer states. In other testimonies we are told that 
he actually tdentified ‘ necessity ’ or ‘ constraint’ with the whirl or vortex 
of atoms (554, 1) or with ‘ the collision, motion, and shock of matter’ (55a, 66). 
‘Atoms hold together until some more powerful constraint present in the 
environment shakes them apart and disperses them’ (554, 37, Simplicius). 
This is not the ‘necessity’ of causal law. 

2 It has been remarked that in Greece oracular predictions were normally 
hypothetical. ‘It is extremely common for an oracle to answer: if you 
act in such and such a way, the result will be such and such. ... The oracle 
foretells the future subject to certain conditions; it can predict the con- 
sequences of a certain course of action. Such prophecies presuppose the 
existence of an order, a regularity in what happens, which yet leaves some 
scope for the individual. Life is not foreordained except in so far as its events 
are the effects of definite causes,’ E. Ehnmark, The Idea of God in Homer, 
Uppsala (1935), Pp. 75. Even this statement is, perhaps, expressed in too 
modern terms. 

3 Thucydides Mythistoricus, London (1907), ch. vi. My excuse for quoting 
my own words at length is that the book is out of print. I can only reproduce 
here the conclusions without the supporting evidence. 
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the universe in which this irruption of free human agency is tacitly 
assumed is at any rate illogical if it denies the possibility of similar 
iIrruptions into the course of Nature by non-human agencies.’ 
Thucydides, like the Socrates of Kenophon,! contrasts ‘ the field 
of ordinary human foresight (yydéun) with the unknown field, which 
lies beyond it, of inscrutable non-human powers, whether we call 
these gods or spirits or simply Fortune. This antithesis is more 
frequently in Thucydides’ thoughts than any other, except the 
famous contrast of word and deed. The two factors—yramun human 
foresight, purpose, motive, and Téyn unforeseen non-human agencies 
—divide the field between them. They are the two factors, and 
the only two, which determine the course of a series of events such 
as a war; neither Socrates nor Thucydides thinks of natural law. 
One speaker after another in the History dwells on the contrast 
between a man’s own yy@uy, over which he has complete control, 
and Fortune, over which he has nocontrolatall. ... Anexamina- 
tion of all the important passages where this contrast occurs has 
convinced me that Thucydides does not mean by Fortune “ the 
operation of unknown (natural) causes ’’, the working of ordinary 
causal law in the universe. He is thinking of extraordinary, 
sudden interventions of non-human agencies, occurring especially 
at critical moments in warfare, or manifest from time to time in 
convulsions of Nature. It is these irruptions, and not the normal 
sway of ‘‘ necessary and permanent laws ’’, that defeat the purposes 
of human yy@un, and together with yr are the sole determinant 
factors in a series of human events. The normal, ordinary course 
of Nature attracts no attention and is not felt to need explanation 
or to be relevant in any way to human action. When Thucydides 
speaks of the future as uncertain, he means not merely that it is 
unknown, but that it is undetermined, and that human design 
cannot be sure of completely controlling human events, because 
other unknown and incalculable agencies may at any moment 
intervene.’ No one will deny that the outlook of Thucydides was 
as scientific as any to be found in the fifth century, and more scientific 
than that of any later historian before Polybius. The above 
account of his philosophy was written without any reference to 
Plato’s ; but it now appears that there is a certain analogy between 
the two. Thucydides sees the field of human action divided between 
human foresight and chance; Plato sees the world of physical 
events divided between divine purpose and chance associated with 
necessity. 

That Necessity in Plato was the very antithesis of natural law 
was clearly seen by Grote. ‘ This word (necessity) ’, he wrote, ‘is 
1 Mem. i, I. 
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now usually understood as denoting what is fixed, permanent, 
unalterable, knowable beforehand. In the Platonic Timaeus it 
means the very reverse: the indeterminate, the inconstant, the 
anomalous, that which can be neither understood nor predicted. 
It is Force, Movement, or Change, with the negative attribute of 
not being regular, or intelligible, or determined by any knowable 
antecedent or condition—vis consilt expers’ (Plato, iii, ch. 36). 
Grote, however, attempted no explanation of this factor in Plato’s 
system. We may seek further light from the manner in which 
Plato approaches the subject, where he distinguishes between two 
types of causation, the divine and the necessary. At the end of 
the first part, he has just described the mechanical processes 
involved in the act of seeing—what happens to the rays of light 
and colour in their commerce with the visual fire that streams out 
from the eye. These physical transactions he then contrasts with 
the true reason or explanation (aitia) of sight, the purpose it is 
rationally designed to serve, namely to reveal to man the order 
and harmony of the visible heavens. Thus the manner ‘ how’ is 
contrasted with the reason ‘why’. Most men, he adds, imagine 
that bodily processes, producing their effects without plan or 
purpose, are the sole causes of everything. But the lover of 
wisdom will seek first for the causation whose source lies in a self- 
moving and intelligent soul, and only in the second place for the 
causation characteristic of ‘things that are moved by others and 
of necessity (& avayxnc) set yet other things in motion’. ‘ Causes 
that work with intelligence to produce what is good and desirable ’ 
must be distinguished from ‘ those which, being destitute of reason, 
produce their sundry effects at random and without order’ (to tuyov 
dtaxtov é€eoyalovtat, 468). 

Here the lower type of causation, transmitting motion or change 
from one body to another, is, in the same breath, declared to 
proceed ‘ of necessity ’ and ‘at random and without order’. This 
is the point rightly apprehended by Grote and emphasised by 
Professor Taylor in opposition to the identification of Necessity 
with natural law. But we could not follow Professor Taylor in 
his reduction of Necessity to a residuum of hitherto unexplained 
brute fact, which tends to vanish as our knowledge becomes more 
complete. That interpretation was inspired by the wish to make 
Plato’s divine Reason an omnipotent ‘God’. If it be accepted, 
then in the actual world, apart from any question of the point to 
which our knowledge has advanced, there will be no antagonist to 
confront the Demiurge, no intractable material restricting the 
effort of the craftsman to realise his design. ‘Plato’, he writes, 
“emphatically does not mean that some things are due to intelligence 
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and others to mere mechanism.! ‘‘ Mechanism ’’ comes in only as 
the *‘ subordinate ”’ of intelligent purpose, which is the ‘‘ principal ”’ 
in all undertakings’ (p. 300). With complete knowledge (if we 
could ever have it), Necessity, he holds, would ‘ vanish from our 
account of the world’. If so, then in the world as completely 
known by God it can have no place at all. 

The question whether this view is consistent with the whole 
tenor of the Timaeus can only be decided by careful consideration 
of many passages, upon which the reader must judge for himself 
as he comes to them. It seems certain that the divine Craftsman 
is in some degree a mythical figure ; taken literally, he has attributes 
inappropriate to the Reason which Plato believed to be operative 
in the world. The question at issue is now narrowed down to this : 
Are we to regard the given material on which the divine Craftsman 
works as mythical, in so far as it is represented as restricting his 
purposes and preventing him from producing a world that is perfect 
and not merely ‘as good as possible’? Are there any forces now 
and always at work in Nature, that are not completely subdued by 
the persuasion of Reason? It is hard to think that Plato would 
have devoted a third part of the discourse to ‘ what comes about 
of Necessity ’ in contrast with ‘ the works of Reason’, if he had 
meant that nothing comes about of Necessity save under the 
complete control of Reason. But the problem cannot be so easily 
settled ; it must be left for discussion in detail. Here I can only 
indicate, without meeting possible objections, what I believe to be 
the true answers to the two remaining questions: (1) How is the 
lower type of causation subordinated to the higher? (2) What 
is the permanent and irreducible factor confronting Reason and 
never wholly subordinate ? 

If, for the moment, we remain on the surface and take Plato’s 
analogy of the divine with the human craftsman at its face value, 
it is easy to illustrate the subordination of necessity to purpose. 
There is the necessity which Aristotle calls ‘ hypothetical’ in 


1 It is hard for us to avoid the word ‘ mechanical ’, because, since Descartes 
claimed: terram totumque hunc mundum instar machinae descripst and still 
more since the industrial revolution, scientific thought has been haunted by the 
analogy of the machine and we connect the ‘ laws of nature ’ with machine-like 
regularity. But the ancients did not use machines driven by their own power 
without human intervention ; they used only tools guided by manual skill and 
intelligence. Such tools are means to the realisation of some designed order 
in the passive material. So the notion of order is not associated with the 
means, but with the designing intelligence and the end. It is characteristic 
that Plato regards the exact precision of the stars’ movements as a proof 
of their intelligence (Laws 9678), not of their being subject to a mechanical 
necessity. 
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contrast to absolute necessity.1 This is the necessity of the in- 
dispensable means to an end. Food is a necessary of life: we 
must have food, 7f we are to live; but it is not necessary that we 
should live. If I wish to recover a debt, I may have to sail to 
Aegina to find my debtor ; but nothing compels me to sail. The 
necessity lies in the links connecting the purposing will at the begin- 
ning of the chain with the attainment of the purpose at the end ; 
we need not think of it as extending further in either direction. 
Reason and will are conditioned by this concatenation of indispens- 
able means. So is it with the craftsman. If I wish to cut wood, 
I must make my saw of iron, not of wax. Iron has certain properties 
of its own, indispensable for my purpose. On the other hand, I 
can take advantage of this very fact to attain my end. I can 
make use of those properties to cut wood, though the iron in itself 
would just as soon cut my throat. 

There is also the necessity residing in the properties themselves 
and governing their action. Fire has the characteristic power 
(ddvaytc, as Plato and others call it) of burning heat. Fire can 
act only in one way ; it can heat other things, but not cool them. 
By virtue of this necessity of the fire’s own nature, its action is so 
far regular. But just because it acts thus by constraint of its 
nature, Plato describes such causation as aimless or ‘ wandering ’. 
The action is blind and undirected by purpose. If I strike a match 
to light a fire in my grate and warm myself, I am availing myself 
of the fire’s power. The fire is indifferent to my purpose and has 
none of its own. If there is a wooden beam in my chimney, the 
fire may go on to burn down the house—a result neither foreseen 
nor desired. Once started by my voluntary action, the process of 
combustion will go on of itself. I did not ordain that process and 
it may get beyond my control. Yet, within certain limits I can 
direct its action into a channel leading to a foreseen and purposed 
end. 

This notion of the hypothetical necessity of means to an end and 
of the partial subordination of the given means goes back to the 
Phaedo. Socrates complains that Anaxagoras, though he spoke of 
Intelligence ordering all things, did not carry this idea into the 
detailed account of the cosmos, or explain how every arrangement 
was planned ‘ for the best’. He fell back on the blind and aimless 
action of the elements. It was as if the presence of Socrates in 
the prison should be attributed to the action of his muscles in 
bringing him there, and not to his own purpose of abiding by 
the sentence of the court because he judged it better to do so. 
We ought to distinguish between the true reason or cause (aitwoy) 

1 Metaph. 4 5, where the various meanings of ‘ necessity ’ are distinguished. 
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and ‘that without which the cause would not be a cause’. It is 
the same contrast of the end with the indispensable means, the 
condttio sine qua non of the achievement of purpose. Socrates in 
the Phaedo says that this distinction ought to be applied to the 
explanation of the world as a whole, but that he himself had been 
unable to attempt that task. It is the task which, many years 
afterwards, Plato set himself to accomplish in the Timaeus. And 
here in fact we find him speaking of the Demiurge as making use 
of the lower kind of causes as auxiliaries (ovvaitia) or subordinate 
instruments in his work of producing the best results possible 
(e.g. at 46c). 

The question still remains, whether the analogy between the 
Demiurge and the human craftsman holds at this point or is to be 
explained away. The carpenter does not make the wood or ordain 
its natural properties and behaviour. Is the Demiurge in the 
same position of having to make the best he can of not wholly 
suitable materials, or did he himself endow the material he uses 
with all its properties and make them completely amenable to his 
own control ? 

There is, indeed, one feature of the properties, once they exist, 
which makes them not wholly amenable. Physical qualities occur 
in groups of concomitants. The Timaeus contains an illustration 
of the disadvantage that may result. The function of bone is to 
protect from injury the seat of life, the brain and marrow. To 
that end bone must be hard. But its very hardness makes it too 
brittle and inflexible, and also liable to decay under excessive heat. 
Accordingly the skeleton needs to be wrapped about with soft and 
yielding flesh. The brittleness is a concomitant of the hardness, 
and it can be described both as necessary or inevitable and as 
‘accidental’ (ovyPePyxdc). The ideas of necessity and chance 
are once more associated in the notion of the necessary accident.* 
In this instance brittleness happens to be an inevitable but undesirable 
concomitant of the useful quality, hardness. There is also the case 
in which two properties which would both be useful cannot be 
combined. We find, for example, that those parts of the body 
which are the seats of intelligence, above all the skull, have the 
thinnest covering of bone and flesh. ‘The reason is that this 
frame, which is born and compacted of necessity (& dvayxne), in 
no wise allows dense bone and much flesh to go together with 
keenly responsive sense-perception. For if these two characters 
had consented to coincide (cizeop dua ovpnintew nOeAnoatny), 
the structure of the head would have possessed them above all, 
and the human race, bearing a head fortified with flesh and 

1 Cf. 774, ovvéBawev €€ avay 
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sinew, would have enjoyed a life twice or many times as long as 
now, healthier and more free from pain. But as it was, the 
artificers who brought us into being reckoned whether they. 
should make a long-lived but inferior race or one with a shorter 
span but nobler’. Here the two desirable characters refuse to 
coincide as concomitants: they are incompatible. Necessity 
cannot be wholly persuaded by Reason to bring about the 
best result conceivable. Reason must be content to sacrifice the 
less important advantage and achieve the best result attainable. 
This last instance illustrates the truth of Galen’s observation that 
the Demiurge is not strictly omnipotent. In arranging the world 
he could not group physical qualities in such a way as to secure all 
the ends he desired. 

But we are still talking in metaphor. We have seen reason to 
regard the Demiurge, as such, as a mythical figure. Cosmos has 
always existed. It had no beginning in time and therefore no 
maker. The image of the craftsman is employed as the most 
simple and vivid means of making us realise that the world was 
not a chance product born of aimless natural powers but exhibits 
evidences of rational design, like a product of human art. There 
is a divine Reason at work, aiming at the best possible. It does 
not follow that this Reason stands to the world in precisely the 
same relation as the human craftsman to his materials and his 
product, though the craftsman may furnish the most convenient 
illustration. These considerations affect the status of the other 
factor, the craftsman’s materials, or the chaos which confronts the 
Demiurge and which he is said to ‘ take over in a state of disorderly 
motion ’ and reduce, so far as he can, to order. This chaos, again, 
is not to be taken literally. If the cosmos had no beginning in 
time, there never was a chaos before order was introduced. Chaos 
can only stand for some factor in the world as it exists at all times. 
The question then will be whether this factor is, now and always, 
in some measure chaotic and disorderly, or is, now and always, 
completely subordinate to the ends of Reason. It is here that I 
differ from Professor Taylor, who holds that the subordination is 
complete. The question cannot be argued till we come to the 
interpretation of the relevant passages in the text. I will only 
anticipate the conclusion so far as to say that, in my opinion, the 
body of the universe is not reduced by Plato to mere extension, 
but contains motions and active powers which are not instituted by 
the divine Reason and are perpetually producing undesirable 
effects. Further, since all physical motion has its ultimate source 
in a living soul, these bodily motions and powers can only be 
attributed to an irrational element in the World-Soul. It may be 
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claimed that this theory preserves a sufficient and intelligible 
meaning for the statement that this world is a mixed product of 
the combination of Reason and Necessity—a Necessity that can 
also be called an Errant Cause. But we must not forestall the 
coming account of the Receptacle of Becoming and its chaotic 
contents. 


48E~-49A. The Receptacle of Becoming 


For his fresh starting-point, Timaeus goes back here to the very 
beginning of his discourse: the distinction between the two orders 
of existence, the intelligible and unchanging model and the changing 
and visible copy. We now learn that the copy is not self-subsistent ; 
it needs the support of a medium, just as a reflection requires a 
mirror to holdit. Accordingly, a third factor has now to be added— 
a factor which had no place in the first part among the creations 
of Reason. 


48E. Our new starting-point in describing the universe must, how- 
ever, be a fuller classification than we made before. We 
then distinguished two things; but now a third must be 
pointed out. For our earlier discourse the two were suffici- 
ent: one postulated as model, intelligible and always 
unchangingly real; second, a copy of this model, which 

49. becomes and is visible. A third we did not then distinguish, 
thinking that the two would suffice ; but now, it seems, the 
argument compels us to attempt to bring to light and describe 
a form difficult and obscure. What nature must we, then, 
conceive it to possess and what part does it play?! This, 
more than anything else: that it is the Receptacle—as it 
were, the nurse—of all Becoming. 


The third factor, not hitherto taken into account, is first presented 
as the Receptacle or nurse of Becoming. This Receptacle and its 
contents are to be analysed in a series of steps, which we shall do 
well not to anticipate. For some time yet Plato does not use the 
word ‘Space’; it first occurs in the conclusion (524), led up to 
by a series of images that are designed to elucidate gradually a 
nature more ‘ obscure and difficult ’ than geometrical space. 

We may note here, however, that the hitherto unrecognised third 


1 §¥vapus, the active manifestation of the nature. Cf. dvvayis used of the 
‘ force ’ or significance of a word, and ri rév etxdtwv Adywr Svvauw (48D), © the 
worth of a probable account ’, what it is good for; also 64C, da rd aupes aépos 
re év avrots dvvapyuww éevetvat peylorny ‘ because fire and air play the largest part 
in them’ (sight and hearing). 
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factor fills a gap in the scheme which Plato, in the Republic, had 
borrowed from Parmenides. He had there described the realm of 
objects of ‘ opinion ’ as intermediate between the perfectly real and 
knowable and the wholly unreal and unknowable. But the Sophist 
has shown that the wholly unreal (r6 zavteddc uy dv) cannot even 
be named without self-contradiction. It is an absolute blank of 
nothingness. If the perfectly real Forms are to have the objects 
of opinion as images, there must be something, not totally unreal, 
to receive these images. The question that now confronts us is, 
what this Receptacle of ezdola can be. 


49A-50A. fire, Air, etc., are names of qualities, not of substances 


This question is first approached by a consideration of fire, air, 
etc., as the contents of the Receptacle. The point is that these 
are not permanent irreducible elements, not ‘things’ with a 
constant nature. Plato rejects the old Milesian doctrine of a 
single fundamental form of matter, which was to serve both as the 
original state of things (adgy7)) and as the permanent ground (qvoc) 
underlying change. He also rejects the belief of the pluralists 
who, in reply to Parmenides, had reduced all change to the re- 
arrangement in space of the four elements (Empedocles) or of 
‘seeds’ (Anaxagoras) or of atoms (Leucippus and Democritus). 
Plato’s position was nearer to that of Heraclitus, who alone had 
rejected the notion of substance underlying change and had taught 
the complete transformation of every form of body mto every 
other. We are now to think of qualities which are not also ‘ things ’ 
or substances, but transient appearances in the Receptacle. The 
Receptacle itself alone has some sort of permanent being. 


49A. ‘True, however, as this statement is, it needs to be put in 
clearer language ; and that is hard, in particular because to 

B. that end it is necessary to raise a previous difficulty 1 about 
fire and the things that rank with fire. It is hard to say, 

with respect to any one of these, which we ought to call 
really water rather than fire, or indeed which we should call 

by any given name rather than by all the names together 

or by each severally, so as to use language in a sound and 
trustworthy way. How, then, and in what terms are we to 


1 With zpoaropnOyvac and dcamopyfévres (B, 7) compare Aristotle, Met. B, i, 
‘For those who wish to get clear of difficulties (evxopjoa) itis advantageous 
to state the difficulties (S:amopijoa) well; for the subsequent free play of 
thought (evzopia) implies the solution of the previous difficulties.’ Only to 
the man who has first faced the difficulties (7 maponmopyxdrt) is it clear, what 
goal he is making for. 
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49B. speak of this matter, and what is the previous difficulty that 
may be reasonably stated ? 

In the first place, take the thing we now call water. This, 
when it is compacted, we see (as we imagine) becoming 
earth and stones, and this same thing, when it is dissolved 

c. and dispersed, becoming wind and air ; air becoming fire by 

being inflamed ; and, by a reverse process, fire, when con- 
densed and extinguished, returning once more to the form 
of air, and air coming together again and condensing as mist 
and cloud; and from these, as they are yet more closely 
compacted, flowing water ; and from water once more earth 
and stones : and thus, as it appears, they transmit in a cycle 
the process of passing into one another. Since, then, in this 
D. way no one of these things ever makes its appearance as the 
same thing, which of them can we stedfastly affirm to be 
this—whatever it may be—and not something else, without 
blushing for ourselves ? It cannot be done; but by far the 
safest course is to speak of them in the following terms. 
Whenever we observe a thing perpetually changing—fire, for 
example—in every case we should speak of fire,4 not as 
‘this ’, but as ‘ what is of such and such a quality ’,? nor of 
water as ‘this’, but always as ‘ what is of such and such a 
quality’; nor must we speak of anything else as having 
some permanence, among all the things we indicate by the 
E. expressions ‘this’ or ‘ that’, imagining we are pointing out 
some definite thing. For they slip away and do not wait 
to be described as ‘ that’ or ‘ this’ 3 or by any phrase that 
exhibits them as having permanent being. We should not 
use these expressions of any of them, but ‘ that which is of 
a certain quality and has the same sort of quality as it 
perpetually recurs in the cycle ’—that ‘ is the description we 
should use in the case of each and all of them. In fact, we 
must give the name ‘ fire’ to that which is at all times ® of 

1 rip after mpocayopevew (D, 6) should perhaps be omitted. 

2 +0 rowbrov, a general expression for mupwdys, vdarwins, etc. Cf. Chalcid. 
non est ignis sed igneum quiddam, nec aer sed aerium. 

$I omit xal r}v 7@Se, as no convincing translation or correction of the 
words has yet been proposed. Tr.’s cai rj robde (‘ of this ’ = relative to this) 
is perhaps the best; but nothing in the context supports it. 

4 Taking otrw (before xaAcivy) as resuming the long phrase that precedes. 
70 TolovTov det mrepidepopevoy cuo.ov is rightly explained by Tr.: ‘ the this-like 
which ever recurs as similar’. dei can mean either ‘ from time to time’ or 
‘ perpetually ’. 

5 There is at all times (8a 7ayrés) a certain amount of stuff that is fiery. 
This quality is sufficiently ‘ alike ’ (Guoov) to be recognised and named, though 
it is not an enduring substance, and is perpetually varying. 
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49E. such and such a quality ; and so with anything else that is 
in process of becoming. Only in speaking of that 1m which 
all of them are always coming to be, making their appearance 
and again vanishing out of it, may we use the words ‘ this’ 

50. or ‘that’; we must not apply any of these words to that 
which is of some quality—hot or cold or any of the opposites— 
or to any combination of these opposites. 


The result so far is that fire and the rest are denied the status 
of elements or permanent things with an unchanging character. 
Their apparent 2? transformation in a cycle is described in terms 
borrowed from Anaximenes and Anaxagoras. Anaximenes had 
conceived that all things at all times really are air. Air is the 
permanent nature ; fire is air in a rarefied state ; when more closely 
packed, air becomes successively wind, cloud, water, earth, stone. 
Anaximenes thus took a step towards the doctrine clearly formu- 
lated after Parmenides, that qualitative change is reducible to the 
bringing together or separation in space of a number of unalterable 
elements. Anaxagoras, who explicitly identified all so-called 
‘becoming and perishing ’ with the combination and separation of 
permanently real things, used similar language: ‘From these 
things as they are separated off, earth is compacted. For out of 
clouds water is separated off, and from water earth, and from earth 
stones are compacted by the cold.’ Empedocles also tried to 
abolish change of quality by reducing ‘ becoming and perishing ’ 
to the mixture and interchange of his four unalterable things, fire, 
air, water, earth. 

Plato rejects this interpretation, asserting the contrary view 
that there is change of quality without any underlying substance 
or permanent ground. The word ‘ quality’ (moudtyc¢) had been 
introduced for the first time at Theaetetus 182A, with an apology 
for its uncouthness. In pre-Socratic thought ‘ the hot ’, ‘ the cold’, 
etc., had been treated as things (yor#uata) having each a character- 
istic power (ddvayic) in which itsnature was manifested by action 
on other things. The coining of the word ‘ quality’ (zo.-t7¢, 
such-and-such-ness) as a general expression for hotness, coldness, 


1 60a €x rovrwy. This may mean that fire (for instance) is a combination 
of sensible qualities, such as ‘ hot’, ‘ yellow ’ (or orange or blue), etc., making 
up that ‘ fieriness ’ (ro rowérov) which is sufficiently alike (Guovov) for us to 
distinguish it from wateriness and other combinations of qualities. But the 
phrase might also cover compound bodies, mixtures of the four primary 
bodies. 

® At 548 it will be remarked (as ws doxotpev, 49B, 8, and ws daiverar, C, 7, 
hint) that the transformation is not so complete as it appears. Earth cannot 
be transformed into the other three. 
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whiteness (Be9ud-tn¢, puyod-tn¢, Aevxd-tne), etc., marks the clear dis- 
tinction of qualities from ‘things’ or substances. Plato is now 
asserting that ‘ fire ’ is properly only a name for a certain combina- 
tion of qualities or ‘ powers ’, which appear and disappear and are 
always varying. Such groups of qualities, though perpetually 
shifting, are sufficiently alike to be indicated by names; but in 
referring to fire we ought not strictly to say ‘ this (thing) ’, because 
the phrase suggests something which preserves a constant identity. 
We are to get rid of the notion of material substance. 

In contrast with this stream of fluctuating qualities stands that 
in which 1 they make their transient appearances. The Receptacle 
is the only factor in the bodily that may be called ‘ this’, because 
it has permanent being and its nature does not change. What 
this Receptacle is, we do not yet know. Later on, when the 
Demiurge intervenes to introduce an element of rational order, he 
will form the primary bodies by fashioning for them geometrical 
shapes (53B). But here we are considering the bodily as it was 
‘before ’ the Heaven was made. We must not imagine the qualities 
here described as existing in particles of any shape, regular or 
otherwise. There is nothing yet but a flux of shifting qualities, 
appearing and vanishing in a permanent Receptacle. 

There is no justification for calling the Receptacle ‘ matter ’—a 
term not used by Plato. The Receptacle is not that ‘ out of which ’ 
(g€ od) things are made; it is that ‘in which’ (é @) qualities 
appear, as fleeting images are seen 7m a mirror. It is the qualities, 
not the Receptacle, that constitute ‘the bodily’ (to cwuaroedéc). 
The term was used at 31B: ‘ That which comes to be must be 
bodily and so visible and tangible; and nothing can be visible 
without fire or tangible without earth.’ The contents of the 
Receptacle will presently be called ‘ bodies’ (a@pata 508), but we 
must beware of taking this to mean ‘ particles’, as if the qualities 
had already received shapes. 


soA-C. The Receptacle compared to a mass of plastic material 


Turning now from the contents to the Receptacle, Plato begins 
to illustrate its nature by an image which, as he admits, is in some 
respects misleading. It is compared to a mass of plastic material, 
moulded and remoulded into various shapes. The nature of the 
material (gold) is permanent ; the shapes are formed only to be 
obliterated and give place to others. 


1 49k, ev & eyytyvéueva davrdlera. This phrase ev @ is consistently used in 
the following context to mean the Receptacle as a whole, not particular 
‘ volumes in which events of a certain type take place’. This is one of Tr.’s 
importations from Whitehead (pp. 320-1). 
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504A. But I must do my best to explain this thing once more in 
still clearer terms. 

Suppose a man had moulded figures of all sorts out of 
gold,! and were unceasingly to remould each into all the 
B. rest: then, if you should point to one of them and ask what 
it was, much the safest answer in respect of truth would be 
to say ‘ gold’, and never to speak of a triangle or any of the 
other figures that were coming to be in it as things that 
have being,? since they are changing even while one is 
asserting their existence. Rather one should be content if 
they so much as consent to accept the description ‘ what is 
of such and such a quality’ with any certainty. Now the 
same thing must be said of that nature which receives all 
bodies. It must be called always the same; for it never 
departs at all from its own character; since it is always 
receiving all things, and never in any way whatsoever takes 
Cc. on any character that is like any of the things that enter it : 
by nature it is there as a matrix for everything, changed and 
diversified by the things that enter it, and on their account 
it appears to have different qualities at different times ; 
while the things that pass in and out are to be called copies 
of the eternal things, impressions taken from them in a 
strange manner that is hard to express: we will follow it up 

on another occasion.? 


Some critics have seen in this passage references to the later confi- 
guration of space by the geometrical shapes of the primary corpuscles.# 


1éx xpvood. The figures are made out of gold and consist of gold; but 
the contents of the Receptacle are not made out of it. This is a point where 
the illustration is inadequate. 

2 undémore A€yew tadra ws ovra Can also be construed: ‘ never to speak of 
a triangle, etc., as these (things), as though they had being ’, and the contrast 
with rovodrov following perhaps favours this. 

3 The reference may be to 52c (A-H.), or the promise may be unfulfilled (Tr.). 

4 Thus Baeumker (Prob. d. Mat. 131) identifies the ‘ things that pass in 
and out ’ of the Receptacle with those shapes composed of elementary triangles. 
Tr. (rightly, I think) explains the transient ‘ characters’ as ‘ the character- 
istics of different sensible bodies, in fact the various sounds, colours, scents, 
etc., revealed to us in different regions’ (p. 326). But he adds that ‘ since 
Timaeus means at a later stage to account for all these qualities as con- 
sequences of the shapes of corpuscles, to all intents and purposes what he 
wants to insist on is that space itself has no specific ‘‘ shape ”’ of its own. 
He means, then, that space in all its regions is uniform or homogeneous. 
If it were not, its parts would not be indifferent to ai/ configurations’. Tr. 
then strays into a discussion of modern non-uniform spaces—alternatives 
which Plato cannot have intended to exclude, because they could never have 
entered his mind. 
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But, since nothing has yet been said even about space, no one 
reading the Timaeus for the first time could associate the triangles 
and other figures moulded in the gold with the elementary 
triangles and solids later constructed by the Demiurge; nor 
did Plato intend this. The figures mentioned belong solely to 
the illustration, the point of which is that the only thing we can 
call ‘this’ and so treat as a thing with permanent properties of 
its own is the gold, not the shapes which are moulded, effaced, and 
remoulded. Similarly the Receptacle has a nature of its own, 
from which it never departs. 

What corresponds to the figures of the illustration is ‘ the things 
that pass into and out of’ the Receptacle. What these things are 
we have been plainly told in the preceding paragraph ; they are 
those qualities—‘ any opposite or combination of opposites ’— 
which ‘ are always coming to be in the Receptacle, making their 
appearance, and again vanishing out of it’ (49E). This was clear 
to some at least of the ancient commentators. A fragment of the 
lost part of Proclus’ commentary } reads: ‘ Perhaps it is better to 
say that the term ‘“‘ things that pass in and out’’ is applied not 
only to the qualities (ai xoudtntes), but also to the forms immersed 
in matter (ta eidn ta évvda) ; for these, not the qualities, are like- 
nesses (6otduara) of the intelligible things ’ (1.e. tH» éytwv del utpn- 
poata, 50C, 5). Itis clear that Proclus had been discussing a current 
view that the qualities alone were meant. Proclus’ further remarks 
show that by ‘the forms immersed in matter’ (an Aristotelian 
phrase) he means copies, present in matter, of the eternal Forms of 
Fire, Air, Water, and Earth (not of any other Forms). He discusses 
whither these copies go, when they ‘ pass out’. Not into other 
matter ; ‘for when fire is quenched and the matter becomes airy, 
we do not see other matter being kindled’. They must pass out 
simply into non-existence.2. Proclus no doubt had in mind the 


1 Pr, iii, 357. This fragment and the other references to our passage in 
Proclus’ commentary have been overlooked. 

2 Other passages in Proclus referring to this subject are: i, 23374, ‘Some 
forms (e/6y) are inseparable from matter and are always coming into being 
from that which always is; others come to be and pass away in time: thus 
corporeality (%} owpardrns) is always becoming and always in the region of 
matter; but the form (character, elSos) of fire or air enters matter and passes 
out, being separated and perishing owing to the victory of the opposite nature.’ 
i, 41928, ‘ The eternally real was the model of unordered becoming, since it 
was from thence that the unarticulated forms (characters, adiap8pwra etd) came 
to be present in the unordered before the Heaven came into being.’ These are 
the ‘ traces of the elements’ (ra tyvn ra&v ororxelwy—a reference to tyvy at 
53B, 2). ii, 25°: In the case of fire there is (1) the form (el8os), an indivisible 
nature, the image of the cause of fire; for there is a certain indivisible thing 
(the eldos évvAov) even in divisible things; from this results (z) an extenston 
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theory of Forms as it is stated towards the end of the Phaedo 
There the immutable and eternal Form is clearly distinguishec 
from the character (uooqr), idéa) present in things that are said tc 
partake of the Form and bear the same name. Some such char. 
acters are grouped in pairs of opposites, tall and short, hot and cold. 
One member of such a pair will never admit its opposite: ‘the 
hot 1m us’ can never become cold; when we become cold, the hot 
character must either ‘ withdraw’ to make way for the cold, or it 
must ‘perish’. Proclus decides for the latter alternative: what 
he calls the ‘ character immersed in matter’ must, he says, ‘ pass 
out ’ into non-existence. His distinction between ‘ the form (char- 
acter) immersed in matter’ and the ‘ quality’ is a piece of Neo- 
platonic subtlety. Plato speaks of the qualities as ‘ characters ’ 
(uoopai, idéat), as he had in the Phaedo, where woogr and idéa are 
used interchangeably and neither can mean ‘shape’.! The things 
that pass into and out of the Receptacle are simply the opposite 
qualities or groups of qualities characteristic of the four primary 
bodies. They are called here ‘ copies of the eternal things’; and 
at 51B ‘copies’ of Fire, Air, Water, and Earth, just before the 
passage which plainly asserts the existence of their originals, the 
intelligible Forms of just those four bodies. The Forms, ‘in some 
strange manner that is hard to express ’, impress their characteristic 
qualities on the Receptacle. But the Receptacle does not itself 
possess any of these characters or qualities, any more than gold in 
itself possesses triangular shape. The qualities do not belong to 
it; they only pass in and out, like images crossing a mirror. They 


of itself in the matter of the fire, and from this again (3) the powers | 

of fire, or qualities (mowdrnres) such as hotness, etc. (This is part of a mis- 
guided attempt to interpret the dpiOyoi, dyxor, and durdpers Of 30C, but it 
shows what Proclus méant by his distinction of the efdSos évvAov from the 
mournres OF Svrdpers). The phrase ‘unarticulated forms’ means the 
qualities as described at 52D ff., before the Demiurge endows them with 
‘geometrical shape and number ’. 

Simplicius, Phys. 539, 10, says that Plato in the Timaeus calls matter 
xwpayv Kal romov Tav évtAwy cidav. It appears from 540, 13 ff., that this phrase 
évuAa el6m was partly based on 53B, 4, Scecxnparicaro eidect re cal apiOpois, 
which, in fact, refers to the geometrical shapes ; partly on 514, 7, peraAapBdvov 
dnopwrard 7 Tod vonrov, which Aristotle took as meaning that the Recipient 
partakes of the Forms (see p. 187). 

1 There is, for example, ‘ the character of three’ (4 rd&v rpidv dda (104D)), 
the characters of evenness and oddness, and so on. The words are inter- 
changed, e.g. at 104D, % évavria idéa éexeivy tH popdH. The term eldos is there 
reserved for the Form to which the character belongs, because the distinction 
is important to the argument (see especially 103E); but in the Timaeus 
Plato follows his usual practice of eschewing precise terminology, and uses 
el8os for character as well as popdy and isda. A.-H. imports the word 
‘shape’ for popdy (c, 1), and so does Tr. 
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are said to ‘ change and diversify ’1 the Receptacle ; ie form a 
constantly shifting pattern, ‘ presenting all diversities of aspect ’ 
(D, 5), as some parts become fiery, others watery, and so on. 


The Receptacle has no qualities of its own 


The illustration of the man moulding all sorts of figures out of 
gold was sufficient for its purpose, to illustrate the contrast between 
the permanent nature of the Receptacle and the shifting qualities. 
Its defect is that gold is a stuff that has sensible qualities of its 
own, persisting through all. the variations of shape. Aristotle’s 
objections to the illustration turn partly on this point.2. But Plato 
himself proceeds to correct the defect. He has already said that 
the Receptacle does not in itself possess any of the characters that 
pass in and out, any more than gold as such possesses any of the 
shapes. It is now added that the Receptacle has no characters 
of its own ‘ before ’ the qualities enter it, unlike the gold which has 
its own sensible properties.® 

Before making this point, Plato introduces the image of the 
father, the mother, and the child, to illustrate the relations of the 
eternal Form, the Receptacle, and Becoming. 


50c. Be that as it may, for the present we must conceive three 
things: that which becomes; that in which it becomes ; 

p. and the model in whose likeness that which becomes is born.4 
Indeed we may fittingly compare the Recipient to a mother, 

the model to a father, and the nature that arises between 

them to their offspring. Further we must observe ® that, 

if there is to be an impress presenting all diversities of aspect, 

the thing itself in which the impress comes to be situated, 


1 50C, Kiotpevov te Kat Sivacxnparildpevov vd Tay EicwyTwv. Kivynos 1S 
used as the general word for ‘ change ’ (with its two species, locomotion and 
qualitative change) at Parm. 138B, Theaet. 181D. Scacxnparileofa is used 
below (538) of the pattern introduced by the creation of geometrical shapes ; 
but oyja Means appearance, manner, fashion, mode, etc.,as well as shape, 
though no doubt the analogous figures (cyjuara) moulded in the gold suggested 
the word. Different qualities affecting different parts of a space must diversify 
it and form some kind of pattern, however vague in outline and irregular. 
Cf. the phrases iSeiv moixidov mdoas mouWlas (50D, 5) and mavrodamp idetv 
daiveaBa (52E, 1). 

2 They are summarised by Tr., p. 322. 

8 Cf. Baeumker (Prob. d. Mat. 132), whose analysis of the whole argument 
here is helpful, though I cannot accept all his conclusions. 

“ dverat, ‘ born’. The next sentence takes up this metaphor as furnishing 
an appropriate image, which replaces that of the craftsman. 

5 yofjica: depends in thought rather on the xp at c, 7, than on mpére, and 
perhaps also in grammar, the remark about the ‘ fittingness ’ of the metaphor 
in dvera: being treated as parenthetical. 
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50D. cannot have been duly prepared unless it is free from all 
E. thdse characters which it is to receive from elsewhere. For 
if it were like any one of the things that come in upon it, 
then, when things of contrary or entirely different nature 
came, in receiving them it would reproduce them badly, 
intruding its own features alongside. Hence that which is 

to receive in itself all kinds! must be free from all char- 
acters; just like the base which the makers of scented 
ointments skilfully contrive to start with: they make the 
liquids that are to receive the scents as odourless as possible. 

Or again, anyone who sets about taking impressions of shapes 

in some soft substance, allows no shape to show itself there 
beforehand, but begins by making the surface as smooth and 

51. level as he can. In the same way, that which is duly to 
receive over its whole extent and many times over all the 
likenesses of the intelligible 2? and eternal things ought in its 
own nature to be free of all the characters. For this reason, 
then, the mother and Receptacle of what has come to be 
visible and otherwise sensible must not be called earth or 

air or fire or water, nor any of their compounds or com- 
ponents ®; but we shall not be deceived if we call it a nature 
invisible and characterless, all-receiving, partaking in some 

B. very puzzling way of the intelligible and very hard to appre- 

hend. So far as its nature can be arrived at from what has 

is (as often) simply a synonym of id€a, popdy, elSos (character). 

Plato varies the word, just as above (D, 7) he writes dyopdov dmacdv trav ideadv 

(= popdav). None of the four words here means the eternal Form; for 

this is never ‘ received ’’ by the Receptacle. Note also that oyjjya (‘ shape ’) 

is not used as a synonym for any of them, but confined to the shapes moulded 
in gold or in some soft substance in the two illustrations (50a and 50E, 8). 

* The conjecture vonrdy (for mdvrwv) ae re ovrwy Can be supported by the 
occurrence of the phrase at 37A, 1. But aavrwy or mdvra 18 required by the 
sense. I suggest r@ <td mdv>ra Ta&v vontrdv aei re Ovrwv. The Receptacle is to 
receive ail the likenesses of the Forms concerned (the four primary bodies), 
rather than likenesses of all the Forms there are. Cf. E, 5, ro Ta mavra 


® ‘Compounds ’, i.e. complex bodies formed of more than one of the four 
primary bodies. ‘Components’, i.e. any qualities into which what we call 
‘fire’ or ‘ fieriness ’ (etc.) might be analysed, e.g. the heat, yellowness, etc., 
of flame. Cf. 50A, 3, doa éx rovrwy, where rovrwy means the opposites (hot, 
white, etc.), of which fire, etc., are composed. This statement formally 
excludes the notion that the Receptacle is some subtler or more ultimate 
kind of matter (such as ‘ the hot ’, ‘ the cold’, etc.) beyond the four primary 
bodies (cf. Fraccaroli, p. 89). At Sophist 243 the view that ‘ the hot and 
the cold’ are the ultimately real things in nature is taken as typical of all 
the early physicists. There is no reference to the triangles of which the 
elementary figures are later to be composed, since these have not yet been 
mentioned. 
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51B. already been said, the most correct account of it would be 
this: that part of it which has been made fiery appears at 
any time as fire; the part that is liquefied as water; and 
as earth or air such parts as receive likenesses of these. 


The argument that the Receptacle must not possess in itself any 
quality like those which enter it, is preceded by the comparison of 
the eternal Form to the father and of the Receptacle to the mother. 
The connection of thought implies a current view of the part played 
by the mother in generation. In the Ewmenides (660) Apollo 
argues that ‘the mother of what is called her child is no parent 
(toxevc), but only the nurse (toogdc) of the new life sown in her. 
The parent is the begetter; she is but a host (é¢y7) harbouring 
the stranger plant’. Similarly, according to Diodorus (i. 80), the 
Egyptians regarded no child as a bastard, holding that the father 
is the sole cause of generation, while the mother furnishes only 
nourishment (teog7) and room (ywea) forthe infant. The belief is 
mentioned several times by Aristotle, who debates whether the 
female contributes anything to generation or only provides the 
place (rdémoc). Hegivesit as the opinion of Anaxagoras and other 
physicists that the seed comes from the male, the female only 
furnishing the place.1_ So here the Receptacle or ‘nurse’ (tO7vm, 
49A) of Becoming is simply the place ‘in which’ the qualities 
appear. If it had any qualities of its own, it would intrude its 
own features or visible appearance (dyic), as the mother’s features 
might be expected to reappear in the child, if she contributes any 
part of its substance. 

The Receptacle, then, has no visible appearance; but is ‘a 
nature invisible and characterless, all-receiving, partaking in some 
very puzzling way of the intelligible and very hard to apprehend ’. 
‘Partaking of the intelligible’ is, unfortunately, an ambiguous 
phrase. Some have understood it as referring to ‘ the real informing 
of matter by the Ideas’; but Archer-Hind remarks that Plato’s 

1 de gen anim. A1g, init., Br, 763b, 30. The doctrine is still held by the 
natives of S.E. Australia: ‘ children emanate from the father alone and are 
merely nurtured by the mother’ (Frazer, Totemism and Exogamy i, 338. 
Contrast the Central Tribes who are ignorant that the father plays any part 
in begetting). In the Life of Johnson Boswell defends his ‘ partiality for 
heirs male ’ by ‘ the opinion of some distinguished naturalists that our species 
is transmitted through males only, the female being all along no more than 
a nidus or nurse, as Mother Earth is to plants of every sort’. It follows that 
‘a man’s grandson by a daughter has in reality no connection whatever with 
his blood ’. 

2 So Zeller; Baeumker (Prob. d. Mat. 133); Aristotle Phys. iv, 2, 209), 12, 
Plato identified matter and space, 76 yap peradnmtixov Kal rv xwpav év xat 
ravrov (Simpl., Phys. 542: He calls it 7d peradnmruxcy in the Timaeus, 
peradayPaver yap’ amopwrara my Tod ee Tr. (p. 331) agrees with A.-H. 
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meaning is more fully expressed at 528, where Space is said to be 
‘apprehended without the senses by a sort of bastard reasoning ’. 
To ‘partake of the intelligible’ will then mean ‘ to be an object of 
rational thought’, as opposed to being an object of the senses. 
Further discussion may be postponed to that later passage where 
Space has at last been mentioned. 

In the present passage (where Space has not been mentioned) 
the words ¢eldoc, idéa, woogy, still bear the sense implied by the 
whole context: they mean sensible qualities, not ‘shapes’. The 
last sentence speaks of part of the Receptacle being made fiery, 
part liquefied (made watery), and so on. The same language is 
used of the chaos described at 52D as existing before the Heaven 
was made or the Demiurge had designed the geometrical figures of 
the primary bodies. Plato’s point is that the Receptacle has no 
inherent sensible qualities of its own, not that ‘Space has no 
specific ‘‘ shape ’’ of its own ’, or that ‘ we are not allowed to account 
for exceptional ‘‘ appearances ’’ in any region, as those who think 
of space as having a variable curvature would like to do, by suggest- 
ing that this region has a “ different ’’ geometry from others ’.1 
It is a much more tenable position that, according to Plato, Space 
has a shape of its own, being coextensive with the spherical universe, 
outside which there is neither body nor void.2 


51B-E. Ideal models of Fire, Atr, Water, Earth 


Plato has just spoken of ‘ copies ’ (uiurjuata) of Fire, Air, Water, 
and Earth being ‘ received’ by the Receptacle. This leads to the 
next question: Are there models to serve as originals for these 
copies ? 


518. But in pressing our inquiry about them, there is a question 
that must rather be determined by argument.® Is there 
such a thing as ‘ Fire just in itself’ or any of the other 
things which we are always describing in such terms, as 

c. things that ‘are just in themselves’? Or are the things 
we see or otherwise perceive by the bodily senses the only 
things that have such reality,‘ and has nothing else, over 


1Tr., pp. 326, 328. 

2 See F. M. Cornford, The Invention of Space, Essays in honour of Gilbert 
Murray, Oxford, 1936. 

7 The emphasis falls, by position, on Adyw, ‘ by argument ’, as opposed to 
‘what can be gathered from our earlier statements’ in the previous sen- 
tence. Cf. the contrast of 6 dp8ds Adyos (Aéyos in the true sense) and 6 eixds 
(56B, 4). 

‘ roravrny dAjGeavy, the independent and absolute reality, just mentioned, 
such as we ascribe to Forms. So Stallbaum, A.-H. 
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5Ic. and above these, any sort of being at all? Are we talking 
idly whenever we say that there is such a thing as an 
intelligible Form of anything? Is this nothing more than 
a word ? 

Now it does not become us either to dismiss the present 
question without trial or verdict, simply asseverating that 
it is so, nor yet to insert a lengthy digression into a discourse 

D. that is already long. If we could see our way to draw a 
distinction 1 of great importance in few words, that would 
best suit the occasion. My own verdict, then, is this. If 
intelligence and true belief are two different kinds, then these 
things—Forms that we cannot perceive but only think of— 
certainly exist in themselves; but if, as some hold, true 
belief in no way differs from intelligence, then all the things 
we perceive through the bodily senses must be taken as the 
most certain reality. Now we must affirm that they are 

E. two different things, for they are distinct in origin and unlike 
in nature. The one is produced in us by instruction, the 
other by persuasion ; the one can always give a true account 
of itself, the other can give none; the one cannot be shaken 
by persuasion, whereas the other can be won over ; and true 
belief, we must allow, is shared by all mankind, intelligence 
only by the gods and a small number of men. 


The alternative to be determined by argument is: whether those 
combinations of qualities which we call bodies and which we see 
or otherwise perceive through the bodily senses? have a fully 
substantial existence in their own right, or are (as we have called 
them) only copies of independently existing Forms. The language 
closely resembles Paym. 130D ff., where Parmenides questions 
Socrates as to the extent of the world of Forms. Socrates has no 
doubt that there are separate Forms of terms such as Likeness, 
Unity, Plurality, and also of moral terms, Just, Good, etc. He is 
doubtful about Forms such as Man ‘ separate from ourselves and 
all other men’, and Fire, Water, etc. This class corresponds to 
the products of divine workmanship at Sophist 2668: ‘ ourselves 
and all other living creatures and the elements of natural things— 
fire, water, and their kindred’. Living organisms and the four 


1 Spov cpifev, to draw a boundary-line (cf. Gorg. 4708) ; in this case the 
boundary between the two orders of existence, corresponding to the two 
kinds of apprehension next mentioned. 

2 The description shows that the ‘ copies ’ are not the shapes of the corpuscles 
of primary bodies, but the qualities which we perceive when we say ‘ Fire 
is here’. We do not perceive the corpuscles or their shapes. 
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primary bodies of which all other bodies are composed are the two 
classes of things in the physical world with the best claim to 
separate Forms. When it comes to hair, dirt, and other such un- 
dignified things, Socrates at first thinks it would be absurd to 
postulate Forms; these must be no more than ‘just the things 
we see ’.! 

The present passage is concerned mainly with Forms of the 
primary bodies ; and the reality of these Forms is affirmed on the 
same general grounds that make it necessary to believe in any 
Forms whatsoever. As in Republic v, the existence of two orders 
of objects—intelligible and sensible—is declared to follow from the 
indubitable distinction between rational understanding or know- 
ledge and mere belief, which can be produced or shaken by per- 
suasion. This characteristic of belief, even when true, was taken in 
the Theaetetus (201A) as fatal to the claim of true belief to rank as 
knowledge. Belief, moreover, can ‘give no account of itself’. 
This characteristic is best illustrated by the Meno. The slave 
questioned by Socrates has produced true beliefs about the solution 
of a problem in geometry ; but they will not become knowledge 
until he has been taken many times through the whole demonstra- 
tion, grasped all the premisses, and seen how the conclusion must 
inevitably follow. His beliefs will then be unshakably secured ‘ by 
reflection on the reason’ (Meno, 85c ff., 97 E). 

It is certain, then, that there are independently real Forms of 
Fire, Air, Water, and Earth. Fire ‘just in itself’ is an eternal 
model, an object of intelligence, not of perception. We have been 
told that the name ‘ Fire ’ is to be given to that which is of a certain 
quality, appearing in the Receptacle at any time in the cycle of 
change. This quality is the copy, bearing the same name as its 
model ; the model itself is the meaning of the name ‘ Fire’, more 
or less clearly present to our thought whenever we use the word. 
Plato tells us nothing further as to its nature. It cannot be 
identified with the pyramid, the geometrical shape of the fire 
corpuscle. When we look at a fire, we do not see or think of 
pyramids ; and when we say ‘ Here.is fire’ we do not mean ‘ Here 
are pyramids’. What we perceive is a certain combination of 
shifting qualities in a certain place at a certain time—the yellowness 
we see, the hotness we feel. Such a combination, whenever and 
wherever it occurs, is sufficiently ‘ alike’ for us to name it ‘ fire’, 
and it is a fleeting copy or impress of an unchanging model. More 
than this Plato cannot tell us. We must not hope to get nearer 


* Parm. 1300, raira ydv ye dmep dpa&pev, ratra nat elva, «l8os 8¢ 7 adray 
oinOyvas elvan ui Mav # dromov. Cf. 51¢, 4 raéra Gaep xai BAdroue . - - 
uéva doriv rowdrny éxovra dAfGecav. 
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FORM, COPY, AND SPACE 
to his thought by translating his words into language that sounds 
to us scientific.” _ 
There is no warrant for A.-H.’s remark that ‘ the list of ideas in 
the Timaeus includes, in addition to the ideas of living creatures, 
only the ideas of fire, air, water and earth’ (p. 180). In his intro- 
duction he goes further and suggests that Plato ought to have 
eliminated ideal types of the elements and would have eliminated 
them, ‘had his attention been drawn to the subject’ (p. 35).® 


pee ae . orn : 
SAR A ST AR st RRS Pa 
raat are ga igh A BP ARE Gi Ehaan S| 4 4 Mand 
RA 4 Te TA ic Ce ae Spite oS 
Og SEREREE SS Bity CER TRE DEES Se Ne gE Pk 

, t Shia doe "s "7 ia tote OU he ER ae me 
¢ R “ A ie a Ac tH hh fae = te ¥/ oy ae Le ‘on bye : 
che ' e ot 1 Mi 


; URL deh Se PR TRE RA § 
, 9b Ry BL bu CP LT "Adis Upc’ 2 it Aa aa Oa Pek as ys, py 
aD ae ace PEM Net oe ABUL Beh Motes FY in MB ayee s ane Saar + ai 2 Ayla Bab ee ee 
Ret ee aan MCE Be 
: : Ae . > 3 het 
PERO M OMe? ge Oe aI ee ate 2 Pigs Ro he 
fs hacia ' 
‘ \ 


, 


The unprejudiced reader may think that his attention was very | 
clearly drawn to the subject in the passage before us. Nor will © 


the Platonist easily believe that living creatures and the primary 
bodies alone have ideal Forms. How are mathematics and dialectic 
to be carried on, if the only unchanging objects of thought are the 
natural kinds of living creatures and the four primary ‘bodies ? 
These are specially relevant to an account of the physical universe, 
and are therefore prominent in the Timaeus. We cannot infer that 
Plato no longer believed that there was such a thing as Justice 
‘just in itself’ or the Triangle ‘just in itself’. The Philebus and 
the Laws would not bear out such a conclusion. 


5IE-52D. Summary description of the three factors: Form, Copy, 
and Space as the Receptacle 


In the foregoing sections we started with the notion of a Receptacle 
of Becoming; then passed to its contents, the sensible qualities 


1 Tr. (p. 334), for instance, says: ‘ The question is whether there is or is 
not a standard of scientific truth by which individuals can and ought to 
correct the deliverances of their senses.’ ‘ Fire means the occurrence of 
events with some definite law or pattern in a region of the continuum, water 
the appearance of events of a different determinate pattern. It follows at 
once that only when this pattern is exactly realised do you have “ real ”’ or 
‘‘ pure” fireor water. Ifit is only imperfectly realised, you have not “ pure ” 
fire.or water, just as we should say that ‘‘ water ’’ which proved on analysis 
not to be composed of hydrogen and oxygen in the proportions determined 
by the chemists is not ‘‘ pure’ water, but has “‘ impurities ’.’ Plato’s phrase 
‘ Fire just in itself ' means, according to Tr., ‘ ‘‘ fire which is just fire,’’ “‘ fire 
with no admixture of anything else ’’’, exactly as we speak of ‘‘ pure water”, 
‘pure atmospheric air’, “ pure gold'’.’ This account is in danger of sug- 
gesting a confusion between an exact realisation of the pattern and the 
pattern itself. When we speak of ‘ pure water’ we mean something which, 
supposing it to exist, would be a perceptible thing which we could touch and 
drink. 

Robin’s account of the Form of Fire (Phys. de Platon 49) keeps nearer to 
Plato’s own account, but involves theories about mathematical intermediates 
between Forms and sensibles and about Ideal Numbers which are too specula- 
tive for the scope of this book. 

2 In the Journal of Philol. xxiv, pp. 49 ff., Archer-Hind went the whole way 
and denied that the ontology of the Timaeus allows room for these ideas. 
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and their combinations, and finally to the ideal models. Next 
follows a summary description of these three factors, in the reverse 
order. 


51E. This being so, we must agree that there is, first, the unchang- 

52. ing Form, ungenerated and indestructible, which neither 
receives anything else into itself from elsewhere nor itself 
enters into anything else anywhere, invisible and otherwise 
imperceptible; that, in fact, which thinking has for its 
object. 

Second is that which bears the same name and is like that 
Form ; is sensible ; is brought into existence ; is perpetually 
in motion, coming to be in a certain place and again vanishing 
out of it; and is to be apprehended by belief involving 
perception. 

Third is Space, which is everlasting,? not admitting destruc- 

B. tion; providing a situation for all things that come into 
being, but itself apprehended without the senses by a sort 
of bastard reasoning, and hardly an object of belief. 

This, indeed, is that which we look upon as in a dream # 
and say that anything that is must needs be in some place 
and occupy some room, and that what is not somewhere in 
earth or heaven is nothing.? Because of this dreaming 

Cc. state, we prove unable to rouse ourselves and to draw all 
these distinctions and others akin to them, even in the case 
of the waking and truly existing nature, and so to state the 
truth: namely that, whereas for an image, since not even 
the very principle on which it has come into being belongs to 
the image itself,4 but it is the ever moving semblance of 


1 Taking aef with ov (cf. A.-H.). The words are separated for the sake of 
euphony. Cf. 28A, 6, mpds 76 xara tadra éxov BrA€rwv aei, where dei belongs to 


2 Taking apos 6 BAémovres together (with A.-H.), an easy hyperbaton. 
Simplicius, Phys. 521, 31, paraphrases : do rijs els ra EvvAa. vepatixijs €uPrdews. 
Plato uses éypyyopis, not Prézwv, for a waking dream: Soph. 266c, dvap 
avOpumvov éypnyopoow. BrAéxwy normally means ‘ alive’, not ‘ awake’. 

® Cf. Aristotle, Phys. iv, 1, 2084, 29. ‘ Everybody supposes that things 
which exist are somewhere; the non-existent is ‘‘ nowhere ’’—where is the 
goat-stag or the sphinx ?’ Simplic. ad loc describes this as a ‘ parody’ of 
our passage. Zeno (Vors. 194, 24) assumed in one of his arguments that 
‘ Everything that exists is somewhere ’ or ‘in some place’. Gorgias (quoted 
below) repeats this. 

‘ This and other interpretations of the difficult clause ézeizep ov8’ adro toro 
ef’ & yéyovey €auriis dorw are discussed in the Appendix (p. 370). An image 
comes into being on the same principle or conditions as a reflection: there 
;vust be an original to cast it and a medium to contain it. Neither condition 
for. ; * . 

elongs to’ the image itself. 
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52C. something else, it is proper that it should come to be im 
something else, clinging in.some sort to existence on pain 
of being nothing at all, on the other hand that which has 
real being has the support of the exactly true account, which 
declares that, so long as the two things are different, neither 
can ever come to be in the other in such a way that the 

D. two should become at once one and the same thing and two. 


The three factors are here contrasted in three respects: (1) the 
sort of existence which they have; (2) the manner in which they 
are known ; (3) the relations of the Form and of the copy to Space. 

(1) Space, here named for the first time, is ‘ everlastingly existent 
and not admitting destruction’. The phrase differs only verbally 
from that applied to the Form, ‘ ungenerated and indestructible ’. 
Here as elsewhere the Receptacle does not owe its existence to the 
Demiurge, but is represented as a given factor limiting his operations 
by necessary conditions. Space is thus essentially different from 
Time, which was ranked among the works of intelligence and had 
an archetype, eternal duration, of which it was an image. There 
is no archetype of Space, which exists in its own right as surely 
as does the Form. By recognising Space as an independent and 
eternally existing factor necessary to the becoming of a world of 
sensible images, Plato has added to the old scheme borrowed in 
Republic v from Parmenides. The three things enumerated there 
were (1) the perfectly real and knowable, (2) the objects of opinion, 
(3) the absolutely unreal and unknowable. The third of these is 
not to be identified with Space, for Space is not unreal, and we 
can apprehend it. Plato’s purpose is precisely to introduce Space, 
as an eternally real object, to fill the blank left by the totally non- 
existent in Parmenides’ scheme, which consequently provided no 
support for any world of appearances. 

(2) Space is apprehended, not by the senses, but ‘ by a sort of 
bastard reasoning ’, and is ‘ hardly an object of belief’. It is not, 
like the Form, an object of genuine rational understanding (vdyotc) ; 
nor is it, like the copy, apprehended by the senses and by judgment 
involving perception. Space is not sensible ; for it cannot be seen 
or touched. Isit, then, intelligible ? It is not a genuine intelligible 
object, because it has no status in the world of Forms; these, as 
Plato goes on to say, are not in Space, nor are they extended, 
although we may imagine ‘the Triangle’, for instance, as an 
extended figure. Space is rather a factor in the visible world ; and 
yet it is everlasting and imperishable, and can only be apprehended 
by thinking: so it ‘ partakes of the intelligible in a very puzzling 


1 Cf. Fraccaroli, p. 87. 
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way ’ (51B). Plato may have in mind the process we call ‘ abstrac- 
tion ’—thinking away all the positive perceptible contents of 
Becoming, until nothing is left but the ‘room’ or place in which 
they occur. ‘Hardly an object of belief’ (udyic miordy) seems 
intended to rule out ‘ belief’ or ‘ opinion’, in addition to perception 
and rational knowledge. We normally ‘ believe’ in the existence 
of a thing in the sense-world because we have perceived it,! but 
Space we cannot perceive. 

(3) The Form is contrasted with Space in that the Form ‘ never 
receives anything else into itself from elsewhere’, and with the 
copy in that ‘it never itself enters into anything else anywhere ’. 
The same thing was said of Beauty itself in the Symposium (2114) : 
this is ‘never anywhere in anything else—in a living creature, for 
instance, or in earth or heaven—but is always in and by itself’. 
The contrast between the Form and the copy is dwelt upon in the 
rest of the paragraph in somewhat obscure terms. The copy or 
image, not having the substantial existence of a perfectly real thing 
(dvtwe bv), but being ‘the ever-moving semblance of something 
else’, requires some medium ‘in which’ it may appear and dis- 
appear, like a mirror image. Thanks to this medium, Space, it 
‘clings somehow or other to existence, on pain of being nothing 
at all’. It is, in fact, an ezdolon, defined in the Sophist (2408) as 
that which has some sort of existence (6v awe), but not real being 
(od% Gytwe dv). ‘ The very principle (or condition) on which it comes 
to be’ lies outside itself, partly in the medium which receives it, 
partly in the original which casts the image of itself on the medium. 

The last part of the sentence contrasts with this fleeting semblance, 
the Form which has real being. We should expect merely the 
statement that the Form, since it is self-subsisting, requires no 
medium and so is not in Space. Plato complicates matters by 
adding the statement that neither is Space in the Form. ‘ That 
which has real being (the Form) has the support of the exactly true 
account ’ (no mere ‘ likely story ’) ; and this declares that ‘ so long 
as the two things are different, neither can ever come to be in the 
other in such a way that the two should become at once one and 
the same thing and two’, The language is obscure, but the whole 
drift of the passage demands that the two things in question must 
be the Form and Space ’.2 These must remain for ever distinct. 
The Form, we have been told, cannot receive anything into itself 


1 Cf. the use of wloris for a state of mind intermediate between intellectual 
understanding and eixaoia at Rep. 511E. 

8 Not the Form and the copy, as A.-H. and Fraccaroli suppose. Above 
(c, 3) érépov rwés meant the Form, and é érépw ziwi (Cc, 4) meant Space. 
These expressions give 76 pév dAdo and ro 8€ dAdo (Cc, 6) something to refer to. 
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from elsewhere. This applies to Space, which can never enter 
into the existence of Forms. Nor can the Form ever pass into 
anything else anywhere; it can never enter Space, and Space 
cannot receive anything more than the copy. 

What remains obscure is the consequence stated in the last 
words : the result of the one coming to be in the other would be 
that ‘the two would become at once one and the same thing and 
two’. Probably Plato is thinking of a somewhat archaic argument 
which figures in Gorgias’ tract On Not-being (frag. 3): 


‘If Being is unlimited, it is nowhere. For if it is somewhere, 
that in which it is is different from it ; and thus, being embraced 
by something which contains it, it will no longer be unlimited, 
since what embraces something must be larger than the thing 
it embraces, and nothing is larger than the unlimited. Hence 
the unlimited is not somewhere.! But again, neither is it con- 
tained in itself; for then the same thing will be container (ro év @) and 
content (to év att@), and Being will become two things: place and 
body ; for the container 1s place and the contained, body. But this 
is absurd. Therefore neither is Being contained in itself. Accord- 
ingly, if Being is everlasting, it is unlimited ; and if unlimited, 
it is nowhere ; and if it is nowhere, it does not exist.’ 


Gorgias is, so far as this argument goes, one of those who live 
in the dream which takes the sense-world as the sole reality,2 and 
imagine that ‘ what is not somewhere in earth or heaven is nothing ’. 
The argument is reproduced by Plato himself at Parm. 138A, in 
the criticism of the Parmenidean One, which excludes all plurality : 


‘Being such as we have described, it cannot be anywhere— 
neither in anything else, nor yet in itself.’ If in anything else, 
it would be encompassed by that which contains it. If in itself, 
the container as such must be one thing, the contained another ; the 
same thing cannot, as a whole, be both at once. ‘ Hence the One 
would be no longer one, but two.’ Therefore the One is not some- 
where, not being either in itself or in anything else. 


In both passages the consequence that Being, or the One, ‘ will 
be no longer one thing but two ’—container and content, follows 
from the supposition that it is contained ‘in itself’. As applied 
to the Form and Space, it will come to this. If, like a god assuming 
visible shape, the Form were to enter Space, that would mean that 


1 This argument is echoed in the Parmenides 150E. 

2 A comparison which recurs frequently in the Republic, 476C, 520C, 534C. 

8 Aristotle, Phys. iv, 3, discusses at length the question whether, and in 
what sense, a thing can be ‘in itself’. 
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it would become extended, and so Space would enter, as extension, 
into its existence. But in an extended thing, considered as self- 
contained, we can always distinguish the thing itself from the 
room or place it occupies. So Gorgias argues that ‘ Being will 
become two things, place and body’. In Plato’s argument the 
two things will be the Form (which must retain its unity) and its 
extension, the space it has admitted; and this last is the funda- 
mental element of body. But Forms are essentially bodiless. So 
the Form cannot enter Space, nor can Space enter the Form as 
extension. 

In this passage Plato comes nearer than anywhere else in the 
Timaeus to the problem of the etdolon. He contributes towards 
the solution an important factor which did not come into view in 
the Sophist. Space, as eternally self-existent, provides the copy 
with a ‘room’ or situation where it can ‘ somehow cling to exist- 
ence’ as dv awe and escape being nothing at all (avteAdc 7 Gr). 
But the addition of this third factor does not, in itself, solve the 
difficulty of explaining how Becoming can ever occur. The two 
parents of Becoming—the Form and Space—are alike eternal and 
unchanging. How can an image cast by an unchanging object on an 
unchanging mirror be itself inconstant and fleeting? Aristotle 
saw this objection to the theory of Forms, offered in the Phaedo 
as an explanation of becoming and perishing: ‘If the Forms are 
causes, why is their generating activity intermittent instead of 
perpetual and continuous—since there always are participants as 
well as Forms? ’} 

‘There were others,’ Aristotle adds, ‘ who thought that matter 
was adequate by itself to account for becoming ; matter originates 
the movement.’ This account Aristotle considers more scientific 
than the theory of Forms: something which produces change of 
quality and transformation would be more capable of bringing 
things into being. But he rejects it on the ground that matter 
(in his own view) has only the passive power of being moved: 
water, for instance, has not the active power of producing a living 
creature without the co-operation of the ‘form’. The powers 
(Suvdyetc) attributed by the theory he is criticising to the simple 
bodies are treated as ‘ instrumental ’ or auxiliary causes of genera- 
tion ; the hot has the power to separate things, the cold to bring 
them together, and so on; and the becoming and perishing of all 
other things are to result from these actions. But in the absence 
of the form, these powers cannot even be instrumental ; one might 
as well attribute the making of a table to the ‘ necessary ’ action 
of the saw or the plane. 

1 Ar., de gen. et corr. 3356, 18 (trans. Joachim). 
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This criticism recalls Plato’s condemnation of the popular view 
that ‘ cooling and heating, compacting or rarefying, are not mere 
accessories, but the sole causes of all things’ (46D). Plato himself, 
who does recognise the superior position of the Form, is entitled 
to treat the active powers of the primary bodies as accessory causes, 
amenable in some degree to the controlling direction of intelligence, 
though, left to themselves, they would produce random results by 
the blind necessity of their nature. They are things that can set 
other things in motion; but they require to be set in motion 
themselves. Neither the Form nor Space can act as the ultimate 
moving cause. Hence, although the Form has been compared to 
the father, Space to the mother, the Form cannot really supersede 
the Demiurge, or whatever he stands for, as the generator of 
Becoming. If, as we have concluded, the Demiurge is mythical, 
the moving cause can only be the World-Soul. It becomes more 
than ever difficult to resist the inference that the Demiurge is to 
be identified with the Reason in the World-Soul.! 


52D-53C. Description of Chaos 


So far we have been almost wholly concerned with the Receptacle 
of Becoming and the shifting qualities that appear in it and dis- 
appear, considered, so far as is possible, in abstraction from the 
element of rational design contributed by Reason. The Forms of 
the four primary bodies were only introduced towards the end, 
because a copy must have an original ; but it has been emphasised 
that the Forms remain apart and cannot themselves enter the 
region of Becoming. Plato now sums up the three factors required 
for the production of a visible world, to which, as we have just 
seen, we must add the ‘ Demiurge ’ to produce it. He then passes 
to a description of the Receptacle and its contents, imagined as 
existing ‘before’ the ordered world came into being. We are 
now to hear what the Demiurge does when he ‘ takes over’ this 
chaos. 


52D. Let this, then, be given as the tale summed according to my 
judgment *#: that there are Being, Space, Becoming—three 
distinct things—even before the Heaven came into being. 


1 The inference is drawn by W. Theiler (among others), who concludes that 
the Demiurge must be conceived ‘als Verdoppelung der Weltseele . . . als 
Hinausprojektion gleichsam threr kiinstlerisch wirkenden Seite ° (Teleolog. 
Naturbetrachtung, 72). See above, pp. 34 fff. 

2 ndois Aoyifeoa: is to calculate with counters; but the singular yjdou 
seems to allude to ri euny rifepat Yadov, 51D. For rpla rpiyf, A.-H. com- 
pares 89E, pla tpixf Yuxis fn, ‘ three distinct formsof soul’. Cf. also dif 
(394) for two ‘ distinct’ motions in different planes. 
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Now the nurse of Becoming, being made watery and fiery 
and receiving the characters of earth and air, and qualified 
by all the other affections that go with these,! had every 
sort of diverse appearance to the sight ; but because it was 
filled with powers that were neither alike nor evenly balanced, 
there was no equipoise in any region of it ; but it was every- 
where swayed unevenly and shaken by these things, and by 
its motion shook them in turn. And they, being thus moved, 
were perpetually being separated and carried in different 
directions ; just as when things are shaken and winnowed 
by means of winnowing-baskets and other instruments for 
cleaning corn, the dense and heavy things go one way, 
while the rare and light are carried to another place and 
settle there: In the same way at that time the four kinds 
were shaken by the Recipient, which itself was in motion 
like an instrument for shaking, and it separated the most 
unlike kinds farthest apart from one another, and thrust the 
most alike closest together ; whereby the different kinds 
came to have different regions, even before the ordered 
whole consisting of them came to be. Before that, all these 
kinds were without proportion or measure. Fire, water, 
earth, and air possessed indeed some vestiges of their own 
nature, but were altogether in such a condition as we should 
expect for anything when deity is absent from it. Such 
being their nature at the time when the ordering of the 
universe was taken in hand, the god then began by giving 
them a distinct configuration by means of shapes and 
numbers. That the god framed them with the greatest 
possible perfection, which they had not before, must be 
taken, above all, as a principle we constantly assert ; what I 
must now attempt to explain to you is the distinct formation 
of each and their origin. The account will be unfamiliar ; 
but you are schooled in those branches of learning which 
my explanations require, and so will follow me. 


The analysis of the bodily just concluded enables Plato to give 
a more detailed picture of that chaos ‘taken over’ at the outset 
by the Demiurge: ‘all that was visible, not at rest, but in dis- 
cordant and unordered motion’ (30a). ‘ Visible’ implies the 


1‘ Characters’ (uopdds) and ‘affections’ (ma@7) both mean ‘ qualities’. 
The whole phrase is parallel to wip pev éxdorote avrot ro memupwpdvov pépos 
daivecBar, ro Se dypavOev Bdwp, yiv te Kai adpa Kab” Goov adv piphpata tovTwv 
déxn7ar (51B), where pupjuara, like ddoyowpara at 514, 2, shows that the 
elovovra nai efidvTa Tay OvTwy del pruypara Of 50C are simply qualities. 
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presence of sensible qualities ; and there is also motion of a dis- 
orderly kind. So here the Receptacle, now identified ultimately 
with Space, is qualified by the main characters (uogqadl) of fire, air, 
water, and earth—hot, cold, moist, dry—and by other ‘ affections ’ 
(qualities, 2d@y) attendant upon these. The qualities are also 
described as “ powers’ (duvduetc), with reference to their power of 
acting on one another—the hot on the cold, the dry on the moist, 
and so on—and on the senses of an observer, if we imagine someone 
existing to observe them.t The powers are not evenly balanced, 
because there is as yet no principle of measure and proportion 2 ; 
and the result of their unregulated interaction is a swaying and 
shaking of the Receptacle and all its contents. This is compared 
to the shaking of a winnowing-basket, which has the effect of 
separating the light chaff from the heavier grain. In the shaking 
of the Receptacle the blind mechanical principle that like tends to 
get together with like is operating ; and the effect would be that 
the different ‘ kinds ’ would drift or be thrust into different regions. 
That is the nearest approach to a cosmic order that could result 
from the purposeless interplay of dissimilar and unbalanced 
qualities. These qualities are called ‘ vestiges ’ (iyvy) of fire, air, 
water, and earth ; there was as yet nothing that fully deserved to 
be called by those names (69B), because the Demiurge has not yet 
fashioned the geometrical shapes of the primary bodies. 

In this description, as in the whole foregoing account of the 
Receptacle, there is not a single word implying that the contents 

1 Cf. 33a, ‘hot things and cold and all things that have strong powers ’ 
(Suvduets toyupas), and the commentary there (p. 53). The two words 
popdat and durduers occur at the opening of the second part of Parmenides’ 
poem, where the opposites of sensible quality are added to the geometrical 
Sphere of Being: frag. 8, 53, ‘ Mortals have decided to name two popdat ’ 
(Fire and Night) ; frag. 9, “ But now that all things have been named Light 
and Night, and the names corresponding to their several powers (ra Kara 
oferépas Suvapeis) have been assigned to these things and to those... .’ 
These are the names of what were later called ‘ qualities ’, such as ‘ the hot’, 
‘the cold’; ‘ the light’, ‘ the heavy’; ‘ the rare,’ ‘ the dense,’ etc., arranged 
in pairs of opposites (as in the Pythagorean Table of Opposites) under the 
primary pair, Fire (Light) and Night. See F. M. Cornford, Parmenides’ Two 
Ways, Cl. Qu. xxvii (1933), p. 108. 

2 Contrast Empedocles’ four elements, which are all equal in quantity and 
evenly matched, so that they prevail in turn in the cycle of time (frag. 17). 
The determination of the four primary bodies in a geometrical proportion 
was a work of the Demiurge (318), which has not yet taken place (cf. 698). 

8 We are reminded of the materialists’ doctrine in Laws x, 889B, that the 
lifeless elements ‘ all move by the chances of their several powers (Suvapews), 
and according as they clash and fit together with some sort of affinity—hot 
with cold, dry with moist, soft with hard and in other mixtures that result, 
by chance, of necessity, from the combination of opposites ’ generate a world 
‘by nature and chance’, 
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of the Receptacle exist in the form of particles.1 This notion, 
imported by some modern commentators, rests partly on the mis- 
translation of poog?, idéa, eldog already noticed, partly on the 
confusion of the winnowing-basket in Plato’s simile with the sieve 
(xdoxtvov), whose action in sorting grains of different kinds was 
used by Democritus (frag. 164) to illustrate the principle that like 
things tend to get together. Then, since Democritus invoked that 
principle to account for atoms of like shape and size coming together 
in the void, this picture of particles in empty space is read into 
Plato’s description. Accordingly it is understood that the contents 
of the Receptacle are particles of irregular shape, and that the first 
task of the Demiurge was ‘to reduce the particles to a number 
of definite shapes ’. 

There is really no warrant for attributing to Plato this atomistic 
picture of irregular particles moving at random in a void. Atoms 
were completely determined particles of solid substance, separated 
by intervals of nothingness, which gave them room to move about. 
Plato’s Space is not a void which remains completely distinct from 
particles moving in it ; it is a Recipient which affords a basis for 
images reflected in it, as in a mirror—a comparison that could not 
be applied to atoms and void. Space isto him the ‘room’ (ydéga) 
or place where things are,? not intervals or stretches of vacancy 
where things are not ; and if he admits any void at all, it is only 
as the very smallest interstices (d:dxeva) which the shapes of particles, 
when particles have been formed, do not allow them to fill (58a, B). 


1 This notion vitiates Tr.’s remarks on our passage (pp. 351 ff.). He first 
describes the contents of the Receptacle as ‘all sorts of sense-data subject 
to no recognisable law and executing “‘ random ’’ movements’. But then 
he adds that ‘ the general effect would be like that of passing seeds of different 
sizes through a twirling sieve in which the meshes are of different sizes. The 
tendency would be for particles of the same character to be sorted into the 
same heap. Thus “ before the universe was made ”’ (53c, 7) there was already 
a tendency for like particles to be assembled together in distinct regions of 
space.” On p. 352 he even speaks (by an oversight) of ‘the rain of the 
particles ’"—an Epicurean conception foreign to the earlier Atomists. 

8 +gr0s Obviously means the place where something is; but ywpa also is 
ro ev @, the container of something, and has associations with ywpeivy Meaning 
to ‘hold’, ‘have room for’: ‘the crater holds (ywpée.) 600 amphorae’ 
(Hdt.). yeépa is used of the post, station, office, ‘ place’ that a person holds: 
‘in the room of his father Herod’. ywdpa is ‘room’ that is filled, not vacant 
space (xevdv). Simpl., Phys. 540, 33, 7d Sexopevdv re Kal xwpotv adrd xwpa 
ylverat Tod eyytyvoudvov, 4 5€ yadbpa Tdé0s vevomiorat. 541, 26, TOmou Kal xwpas 
Kal umodoxijs Kal €Spas trav eidGv. ‘ Place’ would, indeed, be a less misleading 
translation of xdépa than ‘ Space ’, because ‘ place ’ does not suggest an infinite 
extent of vacancy lying beyond the finite sphere of the universe. It should 
be noted that ‘ unlimited ’ is not included among the attributes of Space at 
524, B, or anywhere else. 
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Apart from the mistranslation of woogy as ‘ shape *, the notion 
of irregular particles rests on the simile of the winnowing-basket. 
But the zAdxayvoy, as its name implies,! is ‘ woven’ of basketwork, 
not a perforated sieve. It is the 4knon or vannus described and 
figured by Jane Harrison,? a wide, shovel-shaped basket, high at 
one end and flattened out at the other, held by two handles pro- 
jecting from the upper rim at the sides. ‘ The winnower takes 
as much of grain and chaff mixed as he can conveniently hold and 


supports the basket against the knee. He then jerks and shakes 
the basket so as to propel the chaff towards the shallow open end 
and gradually drives it all out, leaving the grain quite clean... . 
The wind plays no part whatever in this process. ... The chaff 
rises up and sprays over the shallow end.’ Plato mentions the 
grains of corn (citoc) and the chaff (ta uava xai xod~a), which, as 
he says, is ‘ carried away to another place and settles there’. There 
is no question of several kinds of grain of different sizes and shapes, 


1 wAdxavov is used again at 78c of the fish-trap (xvpros, massa), woven 
(rAdypa . . . ouvudnvdpevos, 78B) of wicker-work or reeds. 

2 Mystica Vannus Iacchi, J. H. S. xxiii, 292 ff.; Prolegomena to the study 
of Gk. Relig. 530. Daremberg and Saglio, s.v. Vannus. The sketch here 
given is based on a photograph of Mr. Wilson, Sir Francis Darwin’s gardener, 
using a winnowing-basket of the pattern described. The Nurses (riOjvar) of 
Dionysus carry the infant god in a liknon. The Phrygian Earth Mother, 
Hipta, ‘ places a lzknon on her head which she has wreathed with a snake 
and receives Dionysus ’ (tmoddyerat tov xpadiaiov (?) Aidvucov: rH yap auras 
Gevordtw yiyverat Tis voepas ovdcias trodox? Kal Séyeras Tov eyKdapusov vodv Pr. 1, 
407 = Orph. Frag. 199, Kern). Cf. Nilsson, Minoan and Mycenaean Religion, 
PP. 493, 497. Did this image of the Mother or Nurse with the Child in the 
liknon suggest to Plato’s mind the simile of the liknon-cradle in which the 
infant universe is rocked by the Nurse, Mother, Recipient of Becoming, as 
described again at 88c, D? 
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as in Democritus’ analogy of the sieve ; nor is there any ‘ twirling ’ 
motion (divoc) in the case of the winnowing-basket. The contrast 
is between the density and heaviness of the corn and the lightness 
and fine texture of the chaff. It is to these qualities that the 
separation of like to like is due, not to differences of shape or size. 
In the application, it is things of like quality that come together. 
These things are the ‘ vestiges’ of fire and the rest, before any 
shape has been giventothem. They come together on the principle, 
unanalysed (here as elsewhere) and assumed as obvious, that like 
things do come together. 

With the Democritean sieve vanishes the last suggestion of 
discrete particles separated by vacant space. Plato’s Recipient is 
not partly empty, but completely filled with the sensible qualities 
or ‘ powers’, tending to group themselves vaguely in indefinite 
masses, so that you say that one part is ‘fiery’, another ‘watery ’. 
So much distinction must be presupposed because (as Parmenides 
had remarked, and as Plato repeats, 57E), if the whole contents 
were perfectly uniform, there could be no motion or disturbance 
of equilibrium. In accordance with tradition reaching back to 
Anaximander, the qualities are grouped in pairs of opposites; if 
they are to exist at all, one part of the whole mass must be hotter, 
another colder ; one drier, another moister, and so on. The condi- 
tion imagined resembles what Anaximander probably conceived in 
his ‘unlimited’ mass, containing in indistinct confusion the 
opposites that came to be ‘separated out’ of it. The ‘ separating 
out ’ may have been partly due to the mutual repulsion of hostile 
opposites, which emerges as a distinct moving cause in the Strife 
of Empedocles. There is also the mutual attraction of like to like, 
invoked by most of the physicists and by Plato himself. Anaxagoras 
had another distinct moving cause, Mind; but his description of 
the state of things after motion has been initiated resembles Plato’s 
chaos. The first visible distinction arose as fire (aether) drew towards 
the outer part of the cosmic eddy, air towards the centre (frag. 2). 
At a somewhat later stage, before individual things were formed, 
‘all things being together, not even any colour was discernible ; 
that was prevented by the confusion of all things—of moist and 
dry, hot and cold, bright and dark’ (frag. 4). As the various 
‘things ’ draw more completely apart, they become more and more 
distinct, and each part becomes more homogeneous, recognisable, 
and nameable. 

So Plato imagines his Receptacle filled and diversified with 
qualities, whose unlikeness and lack of equilibrium agitate the 
whole mass. The drift of like to like ‘ thrusts the most alike closest 
together and separates the most unlike farthest apart’. Thus 
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there is a separating out of opposite qualities, illustrated by the 
action of the winnowing-basket making ‘the dense and heavy 
things go one way, the rare and light move to another place and 
settle there’. The picture is left very vague. There is no mention 
of any whirling motion ; for winnowing-baskets are not ‘ twirled ’. 
Circular motion is, to Plato, the rational motion, and he may have 
designedly excluded it. If any whirl or eddy did occur, it would 
be (as in the Atomists) only an accidental resultant of the six 
irrational motions—the rectilinear motions proper to the primary 
bodies and associated with the Errant Cause and blind Necessity. 
Granted that the qualities are active ‘powers’, and that like 
necessarily tends to like, ‘the bodily’, undirected by any intelli- 
gence, might be imagined as advancing so far, but no farther, 
towards a cosmic order.} 

Such is the chaos taken over by the designing intelligence. How 
is it to be interpreted ? It is now generally agreed that this dis- 
orderly condition can never have existed by itself at a time before 
order was introduced. Bodily motion cannot exist without a soul 
to cause it. The World-Soul was a creation of the Demiurge, who 
put reason in soul, and soul in body. When soul was fitted to 
body, the world, as a living creature containing soul and reason, 
began its ‘unceasing and intelligent life for all time’. Plato 
clearly means that there never was a time when the body existed 
without the soul, or the soul without the body. We must also, I 
think, rule out the notion, favoured by some ancient Platonists, 
that the soul of the world was at first irrational, having only the 
irrational motions, and then the Demiurge endowed it with reason 
and reduced it to order.? 

It follows that chaos is, in some sense, an abstraction—a picture 
of some part of the cosmos, as it exists at all times, with the works 
of Reason left out, ‘such a condition as we should expect for 
anything when deity is absent from it’. Now if you abstract 
Reason and its works from the universe what is left will be irrational 
Soul, a cause of wandering motions, and an unordered element of 
the bodily, itself moving without plan or measure. This bodily 
element is represented as consisting of qualities with active powers, 
moving within the Recipient which contains them, not as yet 
limited by the element of definite quantity, number, measure, 
shape. Now that we have ruled out the conception of discrete 
solid particles moving about and colliding in empty space, we need 
some other account of the way in which qualities can be supposed 


1Cf. Robin, Phys. de Platon 42. 
2 Tr. (pp. 115 ff.) states and criticises this view as held by Plutarch and 
Atticus. 
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to be in motion. Here the Timaeus must be supplemented by 
evidence from the other late dialogues. 

The Theaetetus states Plato’s theory of the nature of sensible 
qualities.1 The physical objects that yield our sensations and 
perceptions have no permanent qualities residing in them. They 
are described as actually being ‘slow changes’. The only other 
thing we know about them is that they have the power (ddvamtc) 
of acting on our organs and on one another. What we call a hot 
thing is a change that can make us ‘ feel hot ’ and can make another 
thing we call ‘ cold’ hotter. This change, as opposed to locomotion, 
is a modification or qualitative change (dAAofwoic) which is going 
on all the time, whether or not it gives rise to sensations and percep- 
tions in any sentient organ. On the side of the percipient, the eye 
which sees or the flesh which feels is itself a physical object of the 
same kind, a qualitative change. Nothing that can properly be 
called an agent or a patient exists until an organ capable of sensa- 
tion and an external object come within range of one another. 
When they do come within range, the ‘ powers of acting and being 
acted upon ’ come into play. In the case of sight, ‘ quick motions ’ 
pass between organ and object. The meeting and coalescence of 
the visual ray from the eye with the stream of light from the object 
(as described above, 45c) generate vision and colour. At that 
moment, but not before, the object can be said to become ‘ white ’ 
or ‘black’. The whiteness exists only ‘for’ the percipient and so 
long'as the perception lasts. Similarly the quality I call ‘ hot’ has 
no independent existence in the object ; the object becomes hot 
only when some sentient creature feels it hot. Before that, there 
exists only a change, which has the power of causing other changes 
in neighbouring objects. Plato speaks of qualities as changes, not 
as things which change, because that would suggest something 
permanent which undergoes change. ‘The Timaeus has explained 
that the only permanent thing, which can be called ‘this’, is the 
Recipient. 

In accordance with this theory of qualities, the Friends of Forms 
in the Sophist (246a ff.), among whom Plato must be included, 
confine real being to ‘ certain intelligible and bodiless Forms’ and 
reduce the bodies which materialists regard as real to ‘a moving 
process of becoming’, with which we have intercourse by means 
of sensation and perception. They define this intercourse as ‘ the 
experiencing an effect or the production of one arising, as the result 
of some power, from things that encounter one another’ (248B). 
Becoming has this ‘ power of acting and being acted upon’. 

1 Theaet. 155D ff. I have argued in Plato’s Theory of Knowledge, pp. 48 ff., 
that, as Jackson held, this theory must be Plato’s own. 
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All this is in agreement with the account of the perceptible 
likenesses of the Forms of Fire, Air, Water, and Earth, which are 
‘ perpetually in motion, coming to be in a certain place and again 
vanishing out of it’ (524). By virtue of their entrance, the Nurse 
of Becoming has ‘ every sort of diverse appearance to the sight ’, 
in the sense that, if there were a spectator with eyes to see it, it 
would cause in him sensations of various colours. But in the 
absence of any spectator, there are, strictly speaking, no colours— 
only changes capable of causing such sensations. Space is accord- 
ingly described as filled with ‘ powers’ whose motions are in 
unordered and unbalanced agitation. Commenting on the state- 
ment (30A) that the Demiurge ‘took over all that was visible’, 
Proclus (i, 387) remarks that the visible cannot be bodiless and 
without quality ; but must be something that ‘ already partakes 
of the Forms and possesses certain vestiges or appearances of them, 
in a condition of unordered and discordant motion ; for the image- 
like and unarticulated presence of the Forms produces in it various 
motions’. Elsewhere (iii, 275) he says: ‘Nature, having im- 
planted in the masses bodily powers immersed in matter, moves 
the masses by means of those powers—earth by its heaviness, fire 
by its lightness.’ 

Since no bodily changes can occur without the self-motion of 
soul, the other factor present in this chaos must be irrational 
motions of the World-Soul, considered in abstraction from the 
ordered revolutions of Reason. The disorderly moving mass must 
be conceived as animated by soul not yet reduced to order, but in 
a condition analogous in some ways to that of the infant soul 
described above (434 ff.). We must reject the view that Plato has 
reduced the bodily to mere empty space figured in the geometrical 
patterns which the Demiurge is now going to introduce. If that 
were so, the offspring of the two parents, the Forms and Space, 
would not be a moving process of becoming; there would be no 
motion. The particles of the primary bodies, presently to be 
fashioned, cannot be, as it were, empty boxes—nothing but 
geometrical planes enclosing vacancy. They would then be 
inanimate and like Democritus’ atoms, except that they would not 
be solidly packed with impenetrable substance. Indeed, the whole 
of Space would be empty—a void partitioned by geometrical planes. 
Plato’s description throughout implies that the particles are filled 
with those changes or powers which are sensible qualities; and 
that they are penetrated and animated by soul; only so can the 
whole body of the cosmos be alive and moving and the primary 
bodies have characteristic motions of their own. The atoms of 
Democritus were not alive, and their movement was left unexplained, 
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According to Plato, in a world of Democritean atoms and void 
there could be no motion at all. The same would be true of his 
own particles, if they were not penetrated by soul. The activity 
of soul in every part of the physical universe is the only possible 
source of the active powers of bodies—of their motion in space 
and of their power of altering one another qualitatively and affecting 
our sense-organs.} 

It may be added that all these motions are irrational. The 
movements in space characteristic of the primary bodies are recti- 
linear—those ‘ wandering motions’ in all the six directions which 
have been repeatedly contrasted with the circular revolution of 
Reason. The qualitative alterations perpetually going on are 
inaccessible to any kind of scientific knowledge. They can cause 
sensations which, on the physical side, are themselves qualitative 
alterations of bodily organs and, on the mental side, yield percep- 
tions confined to the individual percipient, which can never rank as 
knowledge because subject and object are in a perpetual flux of 
change. 

The abstract picture of the physical world without the guidance 
of Reason is illustrated by the myth in the Statesman (268p ff.). 
There are times when God himself helps to guide the revolution of 
the universe. Then, after an appointed period, he lets it go and 
the world is carried round in the reverse direction spontaneously 
(adtéuatov) by the power of motion which it possesses as a conscious 
living creature. This reverse movement is implanted in it of 
necessity (& dydyxnc), because only the most divine things are 
always constant in the same state. The world, having a body, is 
subject to change ; but it keeps so far as possible to its own motion 
of rotation in one place. The least possible deviation is reversal of 
direction. The world cannot always turn itself; that is possible 
only to the divine ruler of all things that are moved, and he cannot 
cause motion now in one direction, now in the opposite. Nor can 
there be two gods with opposite intentions to turn it. The only 
alternative is that at one time it is guided by divine causation, and 
acquires fresh life and renewed immortality from its maker; at 
another, when it is let go, it turns itself in the reverse direction for 
many myriads of revolutions. 

We are now living in one of the periods when the god’s hand has 

1 In the Laws Soul is not merely called the source of motion (as at Phaedrus 
245D), but more specifically ‘ the cause of the becoming and perishing of all 
things’ (891E); it ‘controls all change and rearrangement’ (8924) ; it is 
the ‘ first becoming and change’ (896A); it originates all Sidxpions, av€y, 
yéveots and their opposites (894B). See Theiler, Teleolog. Naturbetrachtung 
(1925), p. 70, who remarks on these passages that the World-Soul, as cause 
of becoming, leaves no room for any Demiurge beside itself. 
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been withdrawn from the helm. The reversals are marked by the 
greatest of all cosmic catastrophes; all but a remnant of life on 
earth is destroyed. The very current of life is brought to a standstill 
and set flowing in the contrary direction. When the steersman of 
the universe let go of the tiller and retired to his own conning-tower, 
the world began to turn the other way by fate and its own inborn 
impulse (civaguévy te xal odugutoc émtOvuia). The reversal caused 
earthquakes, which went near to destroying all life. As the disturb- 
ance began to settle down and calm followed the storm, the world 
began to be set in order and to move on its accustomed course, 
governing and caring for itself and all that it contained, and recalling, 
as well as might be, the teaching of its maker and father. But 
the memory grows dim and things begin to go worse, thanks to the 
admixture of the bodily element (td owmatoeidés) inherent in the 
world’s nature, which was full of confusion before it came into its 
present order. All that is good in the world comes from its maker ; 
all the cruelty and injustice that it contains in itself and produces 
in living creatures come from its former chaotic condition. Hence 
in the former period when it was nurturing its living creatures under 
the god’s guidance, it engendered great goods and few evils ; but 
now that it is separated from him, as time goes on and forgetfulness 
grows, the old disorder threatens to prevail. Good things diminish, 
evils increase, and it comes in danger of utter destruction. Then 
at last the god, seeing its distress, and taking care that it shall not 
be shipwrecked in the storm of disorder and sink into ‘ the limitless 
ocean of Unlikeness ’, will take the helm again. He will turn back 
the diseased and dissolving fabric to its former motion, order it and 
set it right, and save it from age and death. 

As Proclus observes, the machinery of the reversal of the world’s 
motion is a mythical device to represent as existing at separate 
times things which in fact are always coexistent in the cosmos.} 
The same is true of the description in the Timaeus of the condition 
of the world ‘ when divinity is absent from it ’ as if it were a state 
of things that had existed ‘ before the Heaven was made’. If we 
discount these mythical devices, both myths present a picture of 
the universe as it would be if the works of Reason were abstracted, 
and the one may be used to illustrate the other. In the Statesman 
we find that when the god is absent, the world is still a living and 


1 Pr. ii, 27384. Simplicius, Phys. 1122, 3, too criticises Alexander for 
taking Plato’s description of chaos (30a) as meaning that the cosmos had a 
beginning in time, preceded by a condition of disorder. He points out that 
the temporal separation of the two conditions is merely mythical in the 
Timaeus, aS in the Statesman, where Plato imagines the Maker removed 
from the cosmos and contemplates its collapse into ‘ the ocean of Unlikeness ’, 
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to a living soul, I do not see how to escape the conclusion that 
the World-Soul is not completely rational. Besides the circular 
revolutions of the Reason it contains, there are the six irrational 
motions characteristic of the primary bodies. These bring about 
some desirable results, such as intelligence could purpose; but the 
picture of their working below the level at which the Demiurge 
first takes a hand and introduces an element of rational design 
can hardly be accounted for unless we take it as representing an 
imperfectly subdued factor of blind necessity always at work in 
Nature. 


53C-55C. Construction of the figures of the four primary bodies 


From the abyss of bodily ‘ powers ’ in complete abstraction from 
the works of Reason, we now ascend to the lowest level at which 
the element of order and design contributed by the Demiurge can 
be discerned in the turbulent welter of fire, air, water, and earth. 
The god endows the primary bodies with regular geometrical 
shapes. It is a reasonable conjecture that Plato’s account of their 
structure is a deliberate correction of Democritus’ atomism. Atoms 
were discrete particles of minimal size and definite shape; but 
Democritus had given them any and every variety of shape. 
Plato will not leave this matter to chance.! He has adopted the 
Empedoclean doctrine that there are just four primary bodies ; 
and now he assigns to each the shape of one of the regular geometrical 
solids, so that there are just four shapes, chosen because they are 
the ‘best’. Thus the operation of Reason is carried, so far as 
may be, into the dark domain of the irrational powers. 

What follows here is entirely concerned with the construction 
of the regular solids which are taken as the figures of the four 
primary bodies. These figures alone are the work of the Demiurge ; 
the qualities previously considered are left out of account. The 
figures are not the actual shapes of existing particles, which can 
only be imperfect copies, but the perfect types, belonging to the 
intelligible world of mathematics. The theoretical construction of 
the regular solids had been completed by Theaetetus at the Academy. 
So far as we know, the assignment of these figures to the primary 
bodies is due to Plato and had not been anticipated by any earlicr 
thinker. 

The basic premiss of the following argument is not stated at the 


1Cf. Ar., de gen. et corr. 325b, 24: Both Plato and Leucippus postulate 
elementary constituents that are indivisible and distinctively characterised 
by figures; but there is this great difference: the indivisibles of Leucippus 
are (1) solids, while those of Plato are planes, and (2) characterised by an 
infinite variety of figures, while Plato's figures are limited in number. 
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outset, but only after some preliminary remarks about solid figures 
in general. It is that four of the regular solids, namely the pyramid 
(tetrahedron), the octahedron, the icosahedron, and the cube, are 
the ‘ best’ figures that could be found for the purpose, for certain 
reasons that could be given in a fuller account than there is room 
for here. Of these, the first three have equilateral triangular faces, 
the cube has square faces. Since Plato intends to build his solids 
out of plane faces, we might expect him to take the equilateral 
triangle and the square as his elementary plane figures and proceed 
at once to construct the solids out of the proper numbers of such 
elements. It is by no means obvious why he does not take this 
simple course ; for the whole theory of the breaking down of solids 
into plane faces and the reformation of these into other solids, 
which is to explain the transformation of one primary body into 
another, could be worked out on this basis. For the present we 
shall note this as a point to be explained later, and follow the 
procedure which he actually adopts. 


—- 


Having chosen as the best figures those regular solids which 
have the equilateral triangle or the square for their faces, Plato 
constructs these faces out of two triangles into which they can in 
fact be divided symmetrically. These are: (1) the half-equilateral, 
obtained by dropping a perpendicular from any angle of the equi- 
lateral to the opposite side. The sides of the half-equilateral have 


lengths corresponding to the numbers 1, 2, +/3. It is accordingly 
described below (548) as ‘ having the greater side (of the two contain- 
ing the right angle) triple in square of the lesser’. (2) The other 
elementary triangle is the half-square, whose sides correspond to 


the numbers 1, 1, V2. This right-angled isosceles triangle and the 

half-equilateral (which is one type out of the infinite variety of 

right-angled scalene triangles) are thus taken as the two irreducible 

“elements ’ for the construction of all the four solids. These 

results are led up to by some general remarks about the construction 

of solids out of planes and of planes out of triangles, which somewhat 
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53E. of one another by resolution ? If wecan hit upon the answer 
to this, we have the truth concerning the generation of earth 
and fire and of the bodies which stand as proportionals 
between them. For we shall concede to no one that there 
are visible bodies more perfect than these, each corresponding 
to a single type.1 We must do our best, then, to construct 
the four types of body that are most perfect and declare 
that we have grasped the constitution of these things 
sufficiently for our purpose.? 

54. Now, of the two triangles, the isosceles 1s of one type only ; 
the scalene, of an endless number. Of this unlimited multi- 
tude we must choose the best, if we are to make a beginning 
on our own principles. Accordingly, if anyone can tell us 
of a better kind that he has chosen for the construction of 
these bodies, his will be the victory, not of an enemy, but 
of a friend. For ourselves, however, we postulate as the 
best of these many triangles one kind, passing over all the 
rest ; that, namely, a pair of which compose the equilateral 
triangle. The reason is too long a story; but if anyone 

B. should put the matter to the test and discover that it is not 
so,? the prize is his with all good will. So much, then, for 
the choice of the two triangles, of which the bodies of fire 4 
and of the rest have been wrought: the one isosceles (the 
half-square), the other having the greater side triple in 
square 5 of the lesser (the half-equilateral). 


Plato once more indicates that his choice of the right-angled 
isosceles (the half-square) and the particular right-angled scalene 
which is the half-equilateral, is not so arbitrary as it appears. He 
has in reserve an explanation too long to be given here. I shall 
attempt to supply this explanation later (pp. 231 ff.), when we have 
accumulated all the points that remain obscure without it. One 
such point we have already noted: why does Plato subdivide the 


1‘ Type’ (yévos) here seems to mean ‘ type of solid figure ’, as in the next 
sentence. 

2 fkaves : ‘ sufficiently ’ in order to explain the physical transformation of 
the primary bodies (‘ these things ’), whereas the full geometrical construction 
would be a much longer business. 

® Reading py. With 57, the sense is: ‘he who tests this and proves it 
to have this property’. But this is the wrong sense: Plato could prove it 
himself, if the reason were not too long a story. 

“ +6 rod mupos, SC. capa, Supplied from the following owpara. Not ‘ substance’ 
(A.-H.), but the geometrical solid figure. 

5 xara Suvauw. Cf. Eucl. x, Def. 2, ‘ Straight lines are commensurable in 
square (Suvduer ovpperpor) when the squares on them are measured by the 
same area’ (though they may be incommensurable in length). 
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equilateral and the square which form the faces of his solids ? 
Another point arises here: the choice of the smaller elements into 
which he subdivides them is not determined by the figures they 
compose. There are other ways of dividing an equilateral or 
a square symmetrically into smaller triangles. Why are the 
half-square and the half-equilateral better than any possible 
alternatives? A third question, about which nothing is said 
here, is the size of the elementary triangles. It will appear later 
(57C) that each of the solids built up out of them must be of 
several sizes. Does this involve that the elementary triangles must 
be of more than one size? I shall argue (p. 233) that, as the 
present passage might seem tacitly to imply, one size of each 
elementary triangle is sufficient, thanks precisely to one of the 
merits of these particular triangles which Plato refuses to dwell 
upon here. 

The choice of the two elementary triangles has now been made. 
Before going on to construct out of them the equilateral and square 
faces of his solids, Plato recalls once more the physical process of 
transformation which the structure of the solids is to account for. 
Where this transformation was first mentioned (49B, C), it was said 
that we see, ‘as we tmagine’, all four primary bodies being trans- 
formed into one another 1n a cycle. We are now told that this 
cannot, in fact, occur, because the transformation is to be effected 
by breaking down the solids into their elementary triangles and 
regrouping these into other solids. That this is what happens is 
simply assumed as part of the theory. But one of the chosen solids, 
the cube, is built of a different triangle from the other three. It 
follows that earth, to which the cube will be assigned, cannot be 
transformed into fire or air or water. The transformation must 
be confined to these three. 


54B. We must now be more precise upon a point that was not 
clearly enough stated earlier.1 It appeared as though all 
the four kinds could pass through one another into one 
another ; but this appearance is delusive ; for the triangles 

Cc. we selected give rise to four types, and whereas three are 
constructed out of the triangle with unequal sides, the fourth 
alone is constructed out of the isosceles. Hence it is not 
possible for all of them to pass into one another by resolution, 
many of the small forming a few of the greater and vtce versa. 
But three of them can do this; for these are all composed 

of one triangle, and when the larger bodies are broken up, 


1 At 53E it was said that some (but not all) primary bodies could pass into 
one another by resolution. The next sentence refers to 498, C. 
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54C. several small ones will be formed of the same triangles, 

taking on their proper figures; and again when several of 

the smaller bodies are dispersed into their triangles, the total 

D. number made up by them will produce a single new figure 

of larger size, belonging to a single body. So much for their 
passing into one another. 


The exclusion of earth from the cycle of transformation is simply 
a consequence of the decision to assign the cube to earth. Other 
physicists (including Aristotle) felt no objection to earth being 
transformed ; and the exclusion is certainly not dictated by any 
facts of observation, to which, indeed, Plato makes no appeal. 
Plato now proceeds to build the four regular solids. He begins 
with the construction of the equilateral triangular face which is 
common to the pyramid, the octahedron, and the icosahedron. 
The ‘ element ’ is the half-equilateral, ‘ whose hypotenuse is double 
of the shorter side in length’. The equilateral is formed by putting 
together six (not, as we should expect, two) of these elements in 
the following figure : 


54D. The next thing to explain is, what sort of figure each body 
has, and the numbers 2 that combine to compose it. 

First will come the construction of the simplest and smallest 

figure (the pyramid). Its element is the triangle whose 

hypotenuse is double of the shorter side in length. If a pair 


1 Aristotle, de caelo 306a, z, bluntly says that the exclusion of earth is 
unreasonable, contrary to observed facts, and dictated by @ priori principles. 
I cannot see the force of Tr.’s defence: ‘ The obvious reply is that as to the 
evidence of our senses, Aristotle’s statement rests on a misinterpretation, 
and as to ‘ plausibility ’’, if experience really does provide examples of the 
transformation of the other ‘ roots’ but none of the transformation of earth, 
it is a ‘ plausible’ view that a particle of earth has a geometrical structure 
radically different from those of the other three bodies’ (p. 404). 

2“ Numbers’ may mean ‘ numbers of units’, i.e. elementary triangles ; 
but there are also the numbers of faces, angles, etc., in the solid. 
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54D. of such triangles are put together by the diagonal,! and this 

E. is done three times, the diagonals and the shorter sides 

resting on the same point as a centre, in this way a single 
equilateral triangle is formed of triangles six in number. 


Here is another seemingly arbitrary feature, which has never 
been satisfactorily explained.2 Plato has himself remarked that 
the equilateral can be formed of two elementary triangles (544). 
Why does he actually take six? A reason will be suggested later 
(p. 234). Having constructed the equilateral face, Plato next 
builds the pyramid (with four such faces), the octahedron, and the 
icosahedron. 


54E. If four equilateral triangles are put together, their plane 
angles meeting in groups of three make a single solid angle, 
55. namely the one (180°) that comes next after the most obtuse 
of plane angles. When four such angles are produced, the 
simplest solid figure is formed, whose property is to divide 

the whole circumference into equal and similar parts.® 
A second body (the octahedron) is composed of the same 
(elementary) triangles when they are combined in a set of 
eight equilateral triangles, and yield a solid angle formed by 
four plane angles. With the production of six such solid 

angles the second body is complete. 

The third body (the icosahedron) is composed of one 
B. hundred and twenty of the elementary triangles fitted 
together, and of twelve solid angles, each contained by five 


1 Probably, the diagonal of the resulting figure, the trapezium CDOE, viz. 
the hypotenuse CO. Cf. xara didperpov at 36c. Since there is no question 
of proper geometrical methods of construction, but only of fitting pieces 
together as in a puzzle, there is no objection to building an equilateral out 
of trapezia. Not using diagrams, Plato simply describes the figure as briefly 
as he can. 

2 A.-H.’s suggestion will not bear examination. Cook-Wilson’s (Tr., p. 374), 
that the division is symmetrical with respect to A, B, C, is true, but why 
is this important ? Taylor’s reference to the ‘ centre of gravity’ is hardly 
relevant, even ‘if the triangle be supposed to have weight (being thought 
of as a very thin uniform lamina) ’, which is itself a questionable supposition. 
Heath (Euclid ii, 98) adduces the theorem, attributed to the Pythagoreans, 
that six equilateral triangles, or three hexagons, or four squares, placed 
contiguously with one angular point of each at a common point, will just 
fill up the four right angles round that point. 

* Martin rightly understands zepidepés as the circumference of the sphere 
in which the pyramid is supposed to be inscribed (so Tr., p. 376). In Euchd 
xili, 13, ‘ To construct a pyramid, to comprehend it in a given sphere’, etc., 
is stated as a single problem. The last words mean that the pyramid is 
regular. It is the ‘ simplest’ figure, because 4 is the smallest number of 
faces that can contain a solid. 
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558. equilateral triangular planes!; and it has twenty faces 
which are equilateral triangles. 


The second elementary triangle, the half-square, is now used to 
construct the square face of the cube. Here again Plato uses 
more elements than are necessary—four instead of two. This is 
another point which we will hold in reserve. 


55B. Here one of the two elements, having generated these bodies, 
had done its part. But the isosceles triangle went on to 
generate the fourth body, being put together in sets of four, 
with their right angles meeting at the centre, thus forming 
a single equilateral quadrangle. 
C. Six such quadrangles, joined together, produced eight solid 
angles, each composed by a set of three plane right angles. 
The shape of the resulting body was cubical, having six 
quadrangular equilateral planes as its faces. 


Plato has only four primary bodies, which are now provided for. 
But there remains the fifth regular solid, the dodecahedron, for 
which some use must be found. 


55c. There still remained one construction, the fifth; and the 
god used it for the whole, making a pattern of animal figures 
thereon. 


The dodecahedron is not constructed. Plato knew that its 
pentagonal faces cannot be formed out of either of his two elementary 
triangles: it was in fact constructed by means of an isosceles 
triangle having each of its base angles double of the vertical angle.? 


1 Tr. (p. 376) understands ywudv with émméSwv (as in the previous sentence), 
tpryavwv being dependent genitive: ‘five plane angles which belong to 
equilateral triangles’. It is true that a solid angle is defined (Euchd xi, 
Def. 11) as ‘ contained ’ (meptexouévn) by more than two plane angles; but 
Plato speaks above of the solid angle as consisting of (éx) plane angles, and 
the construction of the genitives is difficult. Also at 55c, é émurddous ‘ 
vous loomAedvpous means ‘ six equilateral quadrangular planes’. 

® See Heath, Euclid ii, p. 98. 
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Not requiring a dodecahedron with plane faces for any primary 
body, the Demiurge ‘ uses it for the whole ’, i.e. for the sphere, to 
which this figure approaches most nearly in volume, as Timaeus 
Locrus remarks. The meaning is explained in Wyttenbach’s note 
on Phaedo 110B, where Socrates says that the spherical Earth, seen 
from above, would resemble ‘ one of those balls made of twelve 
pieces of leather’ marked out in a pattern of various colours. 
‘To make a ball, we take twelve pieces of leather, each of which 
is a regular pentagon. If the material were not flexible, we should 
have a regular dodecahedron; as it is flexible, we get a ball.’ 1 
So here Plato imagines a flexible dodecahedron expanding into 
spherical shape. The word diaCwyeagmy is ambiguous. It might 
mean ‘giving it a pattern of various colours’; but this seems 
hardly appropriate to the sky. On the other hand, the whole sky 
is covered with ‘ animals ’—not only the twelve signs of the Zodiac, 
but all the other constellations. ? 


55C-D. Might there be five worlds ? 


At this point Plato interrupts his argument to reopen the question, 
whether there is more than one ‘ cosmos ’. 


55c. Now if anyone, taking all these things into account, should 
raise the pertinent 3 question, whether the number of worlds 

D. should be called indefinite or limited, he would judge that 
to call them indefinite is the opinion of one who is indeed 
indefinite about matters on which he ought to be definitely 
informed.* But whether it is proper to speak of them as 
being really one or five, he might, if he stopped short there, 

more reasonably feel a doubt. Our own verdict, indeed, 
declares the world to be by nature a single god, according 

to the probable account; but another, looking to other 


} Burnet, ad loc., referring to Wyttenbach, who cites Plut., Qu. Plat. 1003C : 
the dodecahedron, because of the number of its elements and the bluntness of 
its angles, evxapunds core Kai TH mepirace Kabdrep af Swdexdoxuror adatpar KuKAoTEpEes 
yiverat Kal mepiknmrxdy. Pr. iii, 141, also connects our passage with the 
Phaedo. 

® Burnet’s suggestion that ‘ the real allusion is to the mapping out of the 
whole apparently spherical heavens into twelve pentagonal regions for the 
purpose of charting the constellations ’ is quoted with approval by Tr. (p. 377), 
but not supported by any evidence that the heavens were so mapped by 
astronomers. Burnet took the suggestion from Newbold, Arch. G. Phil., 
N.F. xii (1906), 203, to which he refers. 

® €upehdis. The question is not mdnppedds, ‘ out of tune’ with the subject 
in hand. 

“The pun on the two senses of dmetpos occurs again at Philebus 17E and 
possibly at Theaet. 1838. 
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55D. considerations, will judge differently. He, however, may 
be dismissed. 


This passage is extremely puzzling. There is nothing in the 
previous context to suggest a plurality of worlds, except a certain 
resemblance between Plato’s solids and the atoms of Leucippus 
and Democritus. The Atomists believed in innumerable coexistent 
worlds, not because bodies are composed of atoms, but because 
atoms are unlimited in number and void is infinite in extent. Plato 
would deny both these premisses, and he has nothing but dis- 
approval for the Atomist’s philosophy. 

In the earlier passage he refers to (314, B), it was argued ‘ accord- 
ing to the probable account ’ that the world would be the better 
for possessing the uniqueness of its model. Why is it now suggested 
that there might be something to be said for five worlds? Five 
is not the number of the primary bodies, but only of the regular 
solids that have been mentioned. Why should there be as many 
worlds as there are regular solids? There is no evidence that 
anyone had ever believed in five worlds 1 ; and since the association 
of the regular solids with the primary bodies is, so far as we know, 
a novel theory of Plato’s own, there was no reason why anyone 
should. Even if any philosopher had believed in five elements, 
that would be no ground for thinking that there might be five worlds, 
each consisting of one element. 

Plutarch twice refers to our passage. In the tract On the E at 
Delphi (xi) he understands Plato to assign ‘ the five perfect figures 
in Nature’ to five primary bodies, earth, water, air, fire, and 
‘heaven’ or, as some call it, ‘light’ or ‘aether’ or ‘the fifth 
substance, the only body to which circular motion is natural and 
not constrained or otherwise accidental’. On this view, the five 
“cosmot’ mean the five regions proper to these bodies, within the 
unique universe. The suggestion is repeated by Heracleon in the 
treatise On the Cessation of Oracles (422F), in reply to Demetrius’ 
protest that Plato had not supported his suggestion of five worlds 
by any appeal to reason or probability. Heracleon cites the critics 
who referred the doctrine to Homer on the ground that he had 
partitioned the universe into five regions (cosmot): heaven, water, 
air, earth, Olympus. Earth and Olympus were left ‘common’ ; 
the three intermediate regions were divided among the three gods 
(i. xv, 189). Similarly Plato, assigning the perfect figures to the 
‘ differences’ (dsawogal) of the Whole, ‘spoke of five cosmot, of 


1] have argued (C.Q. xviii, 1934, p. 14) that there are no grounds for 
regarding Petron, with his eccentric doctrine of 183 worlds arranged in a 
triangle, as earlier than Plato. 
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earth, water, air, fire, and last the one which embraces these, the 
cosmos of the dodecahedron, widely spread and with many turnings, 
to which he assigned the figure suitable to the revolutions and 
movements of the soul ’ (i.e. the sphere). Further on, the somewhat 
confused explanations quoted from Theodorus of Soli and Ammonius’ 
criticism of them may suggest a closer parallel between Homer’s 
Earth and Olympus, which are left out of the Division, and Plato’s 
cube (earth) and dodecahedron (Heaven), which, being based on 
elementary triangles of a different type from one another and 
from the rest, take no part in the transformation of the primary 
bodies. Homer’s ‘heaven’ (fire), air, and water, will correspond to 
the three intermediate bodies which are transformed into one 
another, being all based on the same triangle.! 

This, so far as I know, is all the light contributed by the ancients, 
who seem to have found the passage as obscure as it istous. Their 
suggestions are irrelevant, unless they were right in connecting the 
dodecahedron with the fifth form of body, aether, which first 
appears in the Epinomis (g81c). Zeller held that this ‘ deviation 
from his earlier doctrine ’ must be ascribed to Plato himself, because 
Xenocrates in his Life of Plato spoke of his carrying the Division 
of animals to the point where he reached ‘the elements of all 
animals, which he called five figures or bodies, namely aether, fire, 
water, earth, air’.2. It is conjectured that Xenocrates’ statement 
must be based on Plato’s oral teaching towards the end of his life. 

Either our passage must be given up as inexplicable, or we must 
see in it a veiled allusion to the possibility of a fifth form of body, 
which, in any case, would be thought of as of a higher order than 
the four we are here concerned with, and would have no part in 
the physical processes of transformation which it is Plato’s object 
to explain. It still remains a puzzle, why Plato should speak of 
the notion that there are five cosmot = regions in one world as an 
alternative to a single cosmos = world or an indefinite number of 
worlds. 

1 The scheme attributed to Pherekydes by Damascius, de princ. 124» (after 
Eudemus, frag. 117), is curiously parallel. The three first principles are Zas 
(heaven), Chthonie (earth) and Time; then Time makes out of his own seed 
jive, aty, water. These are connected with Pherekydes’ word mevrépvyos, 
which, the writer says, may mean zevréxoopos. 

® Zeller iif, 951. The passage from Xenocrates is quoted by Simplicius, 
Phys. 1165, 33 (and twice elsewhere), who adds wore 6 aifijp méumrov dAdo Tt 
odpa amnhody €ort xal atr@ (7G [TAdtrwn) napa 7a rérrapa, oroixeta. See Harward’s 
note on Epinomis 981B. 

8 Miss A. T. Nicol writes to me: ‘ Plato may be suggesting that by sub- 
stituting the dodecahedron and leaving out the other regular solids in turn, 


as he has just left out the dodecahedron in the description of the elements, 
five different cosmoz could be obtained.’ 
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55D-56c. Assignment of the regular figures to the four primary bodtes 


55D. Let us next distribute the figures whose formation we have 
now described, among fire, earth, water and air. 

To earth let us assign the cubical figure; for of the four 

E. kinds earth is the most immobile and the most plastic of 
bodies. The figure whose bases are the most stable must 
best answer that description; and as a base,” if we take 
the triangles we assumed at the outset, the face of the 
triangle with equal sides is by nature more stable than that 
of the triangle whose sides are unequal; and further, of the 
two equilateral surfaces respectively composed of the two 
triangles, the square is necessarily a more stable base than 
the triangle, both in its parts and as a whole. Accordingly 

56. we shall preserve the probability of our account, if we assign 
this figure to earth; and of the remainder the least mobile 
to water, the most mobile to fire, and the intermediate figure 
to air. Again, we shall assign the smallest * body to fire, 
the largest to water, and the intermediate to air ; and again 
the body with the sharpest angles to fire, the next to air, 
the third to water. 

Now, taking all these figures, the one with the fewest 
faces (pyramid) must be the most mobile, since it has the 
sharpest cutting edges and the sharpest points in every 

B. direction, and moreover the lightest, as being composed 
of the smallest number of similar parts*; the second 


i* Plastic ’, as retaining any shape into which it is moulded. ‘ Immobile’ 
is equivalent to ‘ hard to move ’ ( dvoxivnros below ; ‘ unyielding ’, ‘ sluggish ’, 
A.-H.), not ‘ stable ’, for the icosahedron (water) is said to be the hardest to 
move of the other three bodies, whereas it is the least stable of them (a fact 
noted at 58D). In a mixed mass of solids of all the types the cubes would 
be the hardest to shift, the pyramids the easiest because their edges and 
points are sharp, so that a slighter thrust would push them between the 
rest. The next sentence argues that earth is hardest to shift and most plastic 
because it is also the most stable. 

4 Bdows here takes its meaning from the Bdoes preceding: the face which 
serves as base for a solid to stand on ; accordingly, as applied to the triangles, 
it means their faces considered as possible bases for solids (though none of 
the solids actually has an elementary triangle as its face), not, as the ‘ base’ 
of a plane figure would ordinarily mean, one of the lines containing it. Cf. 
Tr., p. 380. 

* As Tr. remarks (p. 381), we shall hear later that there are several grades 
of size for each primary body, but that point is left out of account until it 
is actually mentioned at 57c. It is here assumed that all three bodies have 
equilateral faces of the same size. 

4 Z\adpérarov must mean ‘lightest’ (not ‘nimblest’, A.H., which = 
evxivnTorarov), Since the reason is the small number of parts; so Aristotle, 
de caelo 299B, 31. Ci. 58, Water composed of large particles is harder to 
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568. (octahedron) must stand second in these respects, the third 
(icosahedron), third. Hence, in accordance with genuine 
reasoning as well as probability, among the solid figures we 
have constructed, we may take the pyramid as the element 
or seed of fire1; the second in order of generation (octa- 
hedron) as that of air; the third (icosahedron) as that of 
water. 

Now we must think of all these bodies ? as so small that 

Cc. a single body of any one of these kinds is invisible to us 

because of its smallness ; though when a number are aggre- 

gated the masses of them can be seen. And with regard to 

their numbers, their motions, and their powers in general, 

we must suppose that the god adjusted them in due pro- 

portion, when he had brought them in every detail to the 

most exact perfection permitted by Necessity willingly 
complying with persuasion. 


The last paragraph adds to the determination of the shapes the 
adjustment in due proportion of the numbers, motions, and powers 
of the primary bodies. ‘Numbers’ or ‘ quantities’ (7A707) prob- 
ably means the total quantities of the several kinds, as at 57c the 
same word means the main mass of each kind. We conjectured 
that these quantities were the terms in the geometrical proportion 
fixed by the Demiurge at 31Bff. The motions and powers are 
those varying and active qualities which figured in the description 
of the bodily as without plan or measure before the geometrical 
shapes were fashioned (534A). The mention of them is immediately 
followed by a reference to Necessity; they belong to the Errant 
Cause, but the Demiurge introduces as much order and proportion 
as Necessity allows. As we have remarked, the particles of the 
primary bodies are not simply portions of empty space partitioned 


move and heavy; 59c, Bronze is lighter than gold because it has larger 
interstices. According to the analysis of lightness and heaviness at 62c ff., 
a larger quantity of any primary body is heavier than a smaller one, and 
this only means that it offers a greater resistance to the attempt to force it 
away from its proper region. Since it will be forced into the region of another 
element and have to make its way through that, the ‘ nimblest’ body will 
also be the ‘ lightest’. It will be easier to force a fire pyramid in among the 
octahedra of air, than to force an octahedron in among the pyramids. 

1“ Element ’'(‘ unit’, Tr.) because, when the pyramid is broken up into 
the elements proper (the triangles), fire ceases to exist as such, with the 
‘motions and powers’ characteristic of it (though on this point Plato is not 
quite clear later). ‘Seed’ (a term applied to the microscopic bodies in 
Anaxagoras’ system) is added to show that ‘ element’ has this sense here. 

* All the four, to which these concluding remarks apply (not, as Tr. says, 
p. 382, the three last named only). 
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off by geometrical planes, but animated and filled with motions 
(changes) and powers, which are vigorously exercised in the warfare 
described in the next paragraph. As in the Theaetetus (above, 
p. 204), these changes and powers are conceived as existing in the 
primary bodies, apart from any effects they may produce on 
sentient beings. 


56c-57c. Transformation of the primary bodtes 


Now that the regular solids have been assigned to the four kinds 
of body, the transformation of some of them into others can be 
described in terms conditioned by the assumptions of that theory. 
These are: (1) that particles can be broken down into their 
triangular or square faces, and these faces again into the elementary 
triangles out of which they were ‘ put together’; (2) that these 
elementary triangles can continue to exist, drift about in space, 
and recombine into the same or different figures ; with the limitation 
(3) that earth triangles, being of a different pattern, can only 
recombine as earth particles. The description of the various 
processes is extremely condensed, and has consequently been mis- 
understood. 

The first section is concerned with the upward transformation, 
in the direction from earth through the intermediate bodies to fire. 
Three cases of resolution are described, the principal agent being 
fire, the most active, mobile, and penetrating of the four solids. 
We are told how it acts on earth, water, air, breaking down the 
less mobile figures, so that their elementary triangles are set free 
to recombine. 


56c. Now, from all that we have said in the foregoing account 
concerning the kinds,! the following would be the most 
D. probable description of the facts. 

Earth, when it meets with fire and 1s dissolved by its 
sharpness, would drift about—whether, when dissolved, it be 
enveloped in fire itself or in a mass of air or of water—until 
its own parts somewhere encounter one another, are fitted 
together, and again become earth ; for they can never pass 
into any other kind. 


1 Reading dv mwepi A9FWY: dynvep A. Burnet, Rivaud and Tr. prefer 
vrep, but this involves translating é« wavrwy by ‘on the whole account’, 
which is not normal Greek for é« mdvrwy rovrwy, and dvrep Ta yevn mpoepyixapev 
by ‘ the things whose kinds we have named ’, whereas the things in question 
are the ‘kinds’. Ifa copyist happens to omit a stroke which has to be added 
by a corrector and the result is a reading which can only be construed by 
forcing the language, it is not really scientific to defend the mistake as a 
‘lectio difficilior’. 
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Fire breaks down earth. This first case is the action of heat 
on solid bodies (‘ earth’), whether these are actually burnt in a 
flame or ‘ enveloped ’ in a surrounding mass of air or water. The 
faces of the earth-cubes, or their constituent triangles, can only 
recombine as cubes. There can be no transformation into water 
or air or fire. This, as we have seen, is simply a consequence of 
assigning the cubical figure to earth. In the other two cases 
transformation does occur. 


56D. But (1) when water is divided into parts by fire, or again by 
air, it is possible for one particle of fire and two of air to arise 

E. by combination ; and (2) the fragments of air, from a single 
particle 1 that is dissolved, can become two particles of fire. 


(x) Fire (or air) breaks down water. When water is boiled, it 
passes into hot steam and vapour, which disappears into the air ; 
or again water is evaporated by air heated by the sun. The 
neighbouring air will become warmer. The theory explains this 
by supposing that the zo faces of each icosahedron (water) are 
regrouped as 2 octahedra (air) and 1 pyramid (fire). The presence 
of the fire-pyramid will account for the air being warmed. The 
numbers of the faces thus make a complete transformation of water 
(partly into air, partly into fire) ‘ posszble’. It is not said that the 
transformation must always be complete ; but it is Plato’s purpose 
to show that, if you start with any number of icosahedra of water, 
their constituents can be completely transformed into fire pyramids, 
after passing through the intermediate stage here described, in 
which some air particles and some fire particles are produced. 
The intermediate stage seems to be regarded as at least normal, 
if not necessary ; for, so far as the figures go, there is nothing to 
prevent the 20 faces of the icosahedron from reforming immediately 
as 5 pyramids. The result, then, at this intermediate stage is 
I fire-pyramid and 2 octahedra of air. (2) Fire continues its 
dissolving action and breaks down the newly formed octahedra, 
each of which can yield two pyramids by recombination. The 
final result of heating air is that it is wholly converted into fire. 
The upward transformation of water, through air and fire, into 
nothing but fire is thus theoretically possible. 

We now pass to the downward transformation of (3) fire into air, 
(4) air into water. 


56r. And conversely, (3) when a little fire, enveloped in a large 
quantity of air or water or (it may be) earth, is kept in motion 


sépovs must here mean ‘particle’ (cf. pépy vdaros, 60Z, 61B), though 
at D4 means the elementary triangles. 
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56E. within these masses which are moving in place, and makes 
a fight, and then is overcome and shattered into fragments, 
two particles of fire combine to make a single figure of air. 
And (4) when air is overpowered and broken small, from 
two and a half complete figures, a single complete figure of 
water will be compacted. 


In the downward transformation (3) the most compact, mobile, 
and active body has to be overpowered by more unwieldy antagon- 
ists, which must consequently outnumber it. Hence we are told 
that there must be a large quantity of the other bodies enveloping 
only a small amount of fire. And the fire is represented as putting 
up a fight ; like the rest, it is, in fact, forcing its way through the 
others owing to the attraction of like to like, and, being the sharpest, 
it will inflict more damage than it receives. But, if sufficiently 
outnumbered, it will be overpowered and shattered. The faces of 
two fire particles will then reform as a single air-particle, and the 
transformation will again be complete. As before, it is not contem- 
plated as likely that 5 fire pyramids should combine immediately 
as I icosahedron of water. (4) The process continues in the reduc- 
tion of the resulting air particles to water. In Nature this occurs, 
presumably, in the formation of mist, cloud, and rain; but Plato 
speaks as if the air-particles required to be “ overpowered ’ by the 
clumsier water particles outnumbering them. The result may be 
complete transformation into water, since 2$ octahedra will yield 
the 20 faces required for a water particle. 

The complete transformation, upwards from water to fire and 
downwards from fire to water, has now been accounted for. Two 
points remain to be added: (a) that no further change can occur, 
beyond these limits, in either direction; (f) that the process will 
not stop until the limits are reached. Both points are made with 
reference (a) to the upward, (6) to the downward, process. 


56E. Let us reconsider this account once more as follows. 
(a) When one of the other kinds is enveloped in fire and 

57. cut up by the sharpness of its angles and edges, then (a), if 
it is recombined into the shape of fire, there is an end to the 
cutting up ; for no kind which is homogeneous and identical 
can effect any change in, or suffer any change from, that 
which is in the same condition as itself. But (8) so long as, 
passing into some other kind, a weaker body is contending 
with a stronger, the resolution does not come to an end. 


Plato here lays down the principle that the ‘active power’ 
(dvvauig tod noteiv) of a primary body can act only on what is 
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unlike it: the hot can only modify the cold, and so on. Hence 
when the upward transformation is complete, nothing more can 
happen. 

In the second sentence (which has been misunderstood), ‘ passing 
into some other kind ’ is contrasted with ‘ if it is recombined into 
the shape of fire’ above. The case in question is that of water (not 
air) under the action of fire. Water does not turn straight into fire, 
but passes through the intermediate stage, in which the water 
particle is regrouped as two particles of air and one of fire. Here 
it is ‘ passing into some other kind ’ than fire, namely air; and in 
that form the weaker body (air) is still contending with the stronger 
(fire), which originally assailed it. If the fire is strong enough it 
will not stop until it has broken down the remaining air particles 
and turned the whole into fire. 

The same two principles are now applied to the downward 
transformation. 


57A. And, on the other hand, (6) when a few smaller particles 
B. are enveloped in a large number of bigger ones and are being 
shattered and quenched,! then, («) if they consent to combine 
into the figure of the prevailing kind, the quenching process 
comes to an end: from fire comes air, from air, water. 
But (8) if they (the smaller particles) are on their way to 
these 2 (air or water), and one of the other kinds meets them 
and comes into conflict, the process of their resolution does 
not stop until either they are wholly dissolved by the thrusting 
and escape to their kindred, or they are overcome and a 
number of them form a single body uniform with the 
victorious body and take up their abode with it. 


In this downward transformation, smaller bodies are being 
broken down by larger ones: fire by air, air by water. (a) The 
faces of the fire particles can recombine completely as air, those 
of the air particles as water, and the process must then stop, for 


1“ Quenched ’ shows that Plato is thinking in particular of fire enveloped 
in larger particles (as at 56£, 2) ; but the statement applies also to air passing 
straight into water, as the last words of the sentence show. 

2 Reading éay 8 eis radra (Y) or adra (A) fm. As Tr. says, eis adra (or 
radra) in cannot mean ‘ assail the others’ (A.-H.), ‘ setzen sie aber den kampf 
fort’ (Apelt) ; this should be én’ adra, and the meaning is irrelevant. Tr.’s 
own suggestion that els ravrd tévae means ‘come to terms’ is not supported 
by Apol. 36c (which he quotes), where els raiva idvra Means ‘ by engaging 
in these pursuits’; and in any case ddyjAois would be required. els ratra 
iévas ‘ to be passing into these kinds ’ is like eis dAdo eldos éAOetv (56D, 5), ets 
Go zt ytyvopevov (574, 5). An exact parallel is rd &€ dépos eis vdwp lov oulydAn, 
‘mist is that which is on the way from air to water’ (66£), 
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the same reason as before: that like cannot act on like. (f) The 
second statement, like its parallel above, has been misinterpreted. 
It explains what may happen to fire particles when passing through 
the air stage ‘on the way’ to water. In that phase they may be 
assailed by bodies of another kind. The breaking-down process 
will then continue, and not be arrested at the point where all the 
fire has become air. One of two results may follow: either the 
loose triangles into which the newly formed air particles are broken 
down again may escape to reform elsewhere as fire-particles, their 
original ‘ kindred ’1; or they may finally recombine as water (‘ the 
victorious body ’). In the latter case they take up their abode in 
the region of water, and the process can go no farther. 

The next paragraph explains how the perpetual transformation 
of particles involves perpetual changes of direction. When a set 
of air particles, for example, is converted into fire, they will cease 
to be attracted towards the main mass of air, and begin to move 
towards the main mass of fire. 


57C. Moreover, in the course of suffering this treatment, they are 
all interchanging their regions. For while the main masses 
of the several kinds are stationed apart, each in its own 
place, owing to the motion of the Recipient, the portions 
which at any time are becoming unlike themselves and like 
other kinds are borne by the shaking towards the place of 
those others to which they become like. 


The principle of motion here invoked is the attraction of like to 
like, which already operated in the chaos described at 52p ff. 
(p. 198). The shaking of the Recipient, acting like the winnowing- 
basket, “separated the most unlike kinds farthest apart from one 
another, and thrust the most alike closest together ; whereby the 
different kinds came to have different regions, even before the 
ordered whole consisting of them came to be’. If this motion were 
unchecked, it would sort out the primary bodies into four distinct 
regions. But the process of transformation is constantly modifying 
that tendency, as particles reformed into different kinds change 
the region towards which they drift. The motion, in so far as it 
is explained at all, is attributed to the qualities or powers of the 
primary bodies—those ‘ vestiges of their own nature’ which they 
possess in abstraction from their geometrical shapes (53B). As we 
have seen (p. 205), it must be finally due to blind irrational impulse 


1 It will be suggested later (on 58a~c) that this alternative may be due to 
the expansion in volume, consequent on the change of figure, leaving no room 
for some of the loose elements to reform in any regular shape. 
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in the soul that animates the whole body of the world. Reason 
has now contrived to establish some check upon the tendency by 
endowing the bodies with shapes which can be transformed into 
one another. The motions are still blind and mechanical, but 
Reason has subordinated these ‘ secondary causes’ to its purpose 
of keeping an ordered world in being. 

If we attempt to go behind Plato’s description and ask after the 
‘real’ nature of the process of dissolution and recombination, it 
is doubtful whether we can expect any certain answer. One thing 
is obvious: the transformation is based on surfaces and the 
numbers of elementary triangles they contain, not on volumes. 
Thus the eight faces of two fire pyramids make up an octahedron 
of air; but the volume of the octahedron will be more than twice 
that of the pyramid. Also the reason why earth cannot pass into 
any other figure lies in the different shapes of the elementary 
triangles ; it is not that the volumes will not fit. But what is to 
be made of the picture of plane surfaces being broken up and the 
fragments drifting about till they find others to combine with ? 
It cannot be taken literally. It was not necessary for Aristotle to 
point out that geometrical planes cannot behave in this way ; 
and there is no warrant for Martin’s suggestion that the surfaces 
are thin plates of corporeal matter, forming boxes with a hollow 
interior. What is the ‘ matter ’ of which these plates are composed ? 
And is the interior hollow in the sense of an absolute vacancy ? 
Plato does not say so, but speaks of the contents of the figures as 
qualities or “motions and powers ’.1 The whole description of the 
warfare of the primary bodies in the process of transformation 
implies that these powers are actively operating. Without them 
the geometrical figures could not move at all or break one another 
down. The qualities are evidently conceived as existing in the 
primary bodies quite independently of the sensations and percep- 
tions of any possible observer. 

Plato’s theory is capable of explaining why Nature contains a 
number of definite recognisable substances, e.g. gold, silver, copper, 
etc., and the other ‘ homceomerous’ substances which had figured 
in the systems of Empedocles and Anaxagoras. These stand out 
as distinct things with a more or less constant group of characteristic 
qualities ; there is not an infinite gradation of intermediate sub- 


1 Cf. Rivaud, p. 80: La théorie des figures élémentaires est destinée a expliquer 
comment lordre s’introduit dans le chaos mouvant des qualités. Par leurs 
propriétés définies et invariables, ces figures mettent une certaine fixité dans le 
devenir. Mais, elles n’en forment pas la substance, qui reste constitude par les 
qualités changeantes. Tr.’s discussion of this question is vitiated by his use 
of Whitehead’s terminology (p. 409). 
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stances, through which gold, for example, shades off into copper. 
Modern chemistry has explained the abrupt transitions which do 
occur by the shifting of elementary factors from one definite 
pattern to another. Plato’s elementary factors are pictured as 
triangular surfaces, whose regrouping provides for a sudden change 
from water or air to fire. Such an account seemed to him ‘ likely ’, 
as covering phenomena which Democritean atomism could not 
satisfactorily explain; but he did not mean it to be taken as a 
literal statement of what ‘ really ’’ happens. 

The most questionable feature is the suggestion that triangular 
surfaces which are not at the moment the surfaces of any solid 
body can drift about by themselves. It will be suggested later 
(p. 274) that this feature disappears when further details of the 
theory are disclosed ; the account so far given is (as we shall soon 
find) by no means complete. The description of the particles 
which cause sensations of smell (66D) seems to imply that these 
‘loose’ triangles may be combined in irregular solids of a size 
intermediate between the sizes of the regular solids. 


57c-D. Each primary body exists in various grades of stze 


So far nothing has been said about the size of particles, except 
that they are all microscopic. We now hear for the first time that 
there are specific varieties of fire and the rest, due to the different 
sizes of the triangles and consequently of the particles they 
compose. 


57c. In this way, then, the formation of all the uncompounded 
and primary bodies is accounted for. The reason! why 
there are several varieties within their kinds lies in the con- 
struction of each of the two elements: the construction in 
Dp. each case originally produced its triangle not of one size 
only, but some smaller, some larger, the number of these 
differences being the same as that of the varieties in the 
kinds. Hence, when they are mixed with themselves or 
with one another, there is an endless diversity, which must 
be studied by one who is to put forward a probable account 

of Nature. 


These differences of size in the primary bodies introduce con- 
siderable complications, which have not been sufficiently studied. 


176 (roo, FY) S€ ev rots etSeow adrav erepa eureduxévas yévn thy exatépov tadv 
orotyeiwy airvaréoy avoTacww, ph pdvov ev éxarépay (sc. avoraow) péyeBos Exov To 
tptywvov duredoa Kar’ apyds, aAX’ éAdrrw re Kal peltw... 

The subject of duredca: is éxarépav (ovcracw), not the Demiurge. That 
ovoraow has the active sense, ‘ putting together’, will be argued below. 
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How will they affect the process of transformation, which has been 
based on the assumption that the various bodies concerned are 
composed of triangles of the same size, so that they can be 
regrouped in the several figures? This difficulty must now be 
considered in co’.junction with other obscure points that have been 
noted by the way. In order to keep this topic within reasonable 
bounds, Plato has stated only the main features of his theory, 
hinting at the outset that he had in reserve a ‘ fuller account ’ 
(xAeiwy Adyos, 54B) of the peculiar merits of the two triangles 
chosen as elements. If we can reconstruct this, we shall be able 
to clear up a number of difficulties that have never been explained. 

The present passage tells us that there is a limited number of 
varieties of each primary body, corresponding to different sizes of 
pyramid, octahedron, etc., and that there are indefinitely numerous 
combinations of all these varieties in composite bodies. At 58c 
three varieties of fire will be mentioned. The list may not be 
complete ; but the number is certainly limited, and probably 
small, for all the sizes must be microscopic. What is not yet clear 
is how there come to be different sizes of pyramid, etc. The 
reason, we are told, lies in ‘ the construction of each of the two 
elements (the half-equilateral and the half-square): the construc- 
tion ’ in each case originally produced its triangle not of one size only, 
but some smaller, some larger’. The editors take ‘ construction ’ 
(stotaowv) in the passive sense, ‘ structure’, which the word often 
bears elsewhere. They understand the whole statement to mean 
no more than that each of the two elementary triangles is of more 
than one size. If that were all, Plato would have wrapped this 
simple statement in a singularly clumsy form. But the sentence 
cannot bear that meaning : it is impossible to say that the structure 
of each elementary triangle produced the triangle which is the 
structure in question.1 The word ovctacicg must have its active 
sense, ‘ putting together ’.2 We may paraphrase as follows: ‘ The 
reason why there are several varieties within their kinds lies in the 
way in which the elementary triangles of each of the two sorts are 
put together: in each case the elementary triangles were put 
together in such a way as to produce the corresponding triangle 


1 Translators evade this absurdity by resorting more or less to paraphrase, 
or by ignoring the fact that éxardépay (cvoracw) is the subject of duredoat. 

2 Corresponding to the active ovmordvat. Cf. 89C, ra rplywva ... avvio- 
rata, ‘the triangles are put together’; 548, ‘if 4 equilateral triangles 
are put together (cunordueva) so that’, etc. 554, ‘ asecond body is composed 
of the same triangles when they are put together (cvordyrwy) in a set of eight’, 
etc. At 89A, atvoracis means the ‘ bracing ’, ‘ pulling together’ of the body 
by gymnastic exercise. Tr. there compares Laws 7824 wé\ewv ovotacas Kai 
p0opas. 
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(the half-equilateral or the half-square 1) not of one size only, but 
some smaller, some larger’. We have to discover what can be 
meant by putting together elementary half-equilaterals or half- 
Squares in such a way as to form larger or smaller half-equilaterals 
or half-squares. But first we may state the difficulties that arise 
from the interpretation commonly assumed. The consequences 
are easily deduced. 

Let us suppose that there are three sizes of the right-angled 
scalene triangle which serves as element in the construction of 
pyramid, octahedron, and icosahedron, and that each of the three 
is to be an irreducible element. We shall then have three corre- 
sponding grades of solids, each with an element somewhat larger 
than the one before: 


Fire- 
GradeA  Atr-Water 


Fire- 
Grade B Air-Water 
Fire- 
Grade C Air-Water 


The solids within each grade will be capable of transformation into 
one another. There will thus be three parallel processes of trans- 
formation ; but there can be no transformation from one grade to 
another. Nothing in the previous account of the process has led 
us to expect this startling and unsatisfactory result: that one 
variety of fire can be transformed only into one variety of air or 
water. Nor is there later any hint of such barriers between grades 
of solids. Further there is an element of vagueness and casualness 
in the supposition of three unspecified sizes with no definite ratio 
between them, which ill accords with the emphatic declaration 
that the Demiurge fixed the proportions with the greatest possible 
accuracy down to the last detail (56c). In the summary at 698 
we shall hear again that the god, finding his materials in a dis- 


1“ The triangle’ cannot mean the equilateral triangular face of the three 
solids, because the corresponding face of the fourth solid, the cube, is not a 
triangle, but a square. 
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orderly condition, introduced proportion and symmetry into the 
internal relations of each one and their mutual relations, in every 
way that was possible. If this is true, he must have established 
some definite ratio between the sizes; and, if he could, he would 
surely fix upon some ratio that would permit of transformation 
occurring freely between the grades. 

Now there is one way in which this desirable result can be attained. 
Transformation between grades will be possible, if the larger scalene 
triangles are some definite multiple of the smaller, and if one larger 
triangle (say of Grade B) can be composed of two or more smaller 
triangles (of Grade A). Consider the consequences of this supposi- 
tion. The smallest scalene (Grade A) will now be the highest 
common measure of the others (B and C), which will be multiples 
of it; and that smallest scalene will be the irreducible element— 
the ototyeiov proper. The larger scalenes will be obtained by 
putting together two or more of the smallest. Thus (as everything 
said hitherto has led us to expect) there will be, strictly speaking, 
only one irreducible element of each of the two types, scalene and 
isosceles, not an unspecified number. The grades will now be 
related by definite ratios, and transformation between grades will 
be possible. 

The next question is, whether larger scalene or isosceles triangles 
can be built up out of smaller ones of the same type in the way 
proposed. They can, because of a certain property possessed by 
both elementary triangles, which we can now see to be one of the 
reasons why they are the ‘ best’ that could be selected. It is a 
property that had been regarded as characteristic of an ‘ element ’ : 


either of the two triangles can be subdivided without limit into 
parts of the same type as itself. The half-square ABC is divisible 
into two smaller half-squares ABO, BOC ; and Plato does in fact 
so divide it, when he constructs the whole square face, ABCD, of 
the cube. BOC, again, can be subdivided by dropping the per- 
pendicular OE; OEC by the perpendicular EF, and so on ad 
infinitum. In the same way the half-equilateral, ABC, can be 
subdivided into smaller half-equilaterals by bisecting the angle at 
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C and dropping the perpendicular OD. It is actually so subdivided 
into three elementary scalenes in Plato’s figure (p. 216) ; and the 


subdivision can be carried on ad infinitum.1 Plato, however, does 
not continue the process indefinitely. He stops at a minimum 
triangle (OBC) of each type, which is taken to be atomic. He 
then builds the square out of 4 half-squares, the equilateral out of 
6 half-equilaterals. 

Here we encounter one of the points that we noted as never 
having been satisfactorily explained. Why use 4 half-squares to 
construct a square when 2 would suffice? Why 6 half-equilaterals, 
when 2 would suffice—a fact which Plato himself mentioned where 
the scalene element was originally described as ‘ such that a pair of 
them compose the equilateral triangle’ (544)? Evidently he was 
aware that there were at least two ways of composing an equilateral 
out of this element. The seemingly arbitrary procedure can be 
explained by supposing that, in the earlier construction of the four 
solids, Plato intended to describe solids of an intermediate size— 
Grade B—not of the smallest possible grade (A). He deliberately 
used more elementary triangles than would have been required, if 
he had had only one grade of solid in mind. Solids of the smallest 
grade could be produced quite simply by forming the equilateral 
and the square each out of two elements ; and he could have built 
his pyramids, cubes, and the rest just as well. Moreover, if there 
were only one grade of solids, all the transformations described 
could occur between them. He chose to describe solids of a larger 
grade because he wanted to suggest that there are in fact several 
grades, and that when these larger solids are broken down into 
elements, those elements can be recombined in several ways. Thus 
the 6 scalenes in the equilateral face of a pyramid can recombine, 
in pairs, to make three equilateral faces for pyramids or octahedra 
or icosahedra of the lower grade. Or, as in the cases actually 
described, the transformation may be into solids of the same grade. 


1 Since the triangles, not the solids, are Plato’s ‘elements’, this meets 
Aristotle’s objection that not every part of a pyramid or cube is a pyramid 
or cube. ‘ Homceomereity’ was first clearly defined by Anaxagoras, but 
Empedocles had no doubt already assumed that every part of fire was fire. 


234 


GRADES OF SIZE OF PRIMARY BODIES 


Or again, the elements might go towards the formation of solids 
of a still higher grade (C), and of as many more higher grades as 
are required to account for the actual varieties of the primary 
bodies in question. An advantage of this scheme is that it would 
make it possible for there to be more—perhaps many more— 
varieties of (say) water 1 than there are of fire; and yet transforma- 
tion could occur between them all. 

The results may be illustrated by taking some of the possible 
transformations of Plato’s solids of the intermediate grade (B) into 
solids of the smallest grade (A) : 


GRADE B GRADE A 


mre I , 
Solid Equtlateral faces Elements Equilateral faces Solid 
composed of composed of 
6 elements 2 elements 


1 octahedron 

+ 1 pyramid. 
6 pyramids, or 
3 octahedra, or 
I icosahedron 

+ I pyramid. 
I5 pyramids, or 
6 octahedra + 
3 pyramids, or 
3 icosahedra. 


3 pyramids or 
I pyramid = 4 = 24 = 12 = { 


I! 


1 octahedron = 8 = 48 = 24 


| 


I icosahedron = 20 = 120 = 60 


Further, we can see what would suggest to Plato’s mind the 
building of his solids out of these elements, namely, the proper 
geometrical construction of the figures as it appears in Euclid. 
The problem: ‘ To construct a pyramid, and to comprehend it in 
a given sphere, etc.,’ is solved in Euclid xiii, 13. The solution 
either was due to Theaetetus or had been discovered earlier; it 
was certainly known to Plato. We have seen an allusion to the 
circumscribing sphere at 554. Now the demonstration involves a 
theorem proved in the preceding proposition (xiii, 12): ‘If an 
equilateral triangle be inscribed in a circle, the square on the side 
of the triangle is triple of the square on the radius of the circle.’ 
The figure, as it appears in Euclid, is given by the unbroken lines 
in the accompanying diagram. BD =the radius OD. It is also 
the side of a hexagon inscribed in the circle (as the demonstration 
mentions). The dotted lines inside the circle complete the hexagon, 
as in the figure at iv, 15 (‘ In a given circle to inscribe an equilateral 
and equiangular hexagon’). The diagram so completed exhibits 
Plato’s equilateral triangle ABC divided into the 6 elementary 
triangles. The hexagon contains 12 of these elementary triangles, 
all equal to one another. In this proposition (xii, 12), Euclid 

1‘ Water’ is a wide term, covering the fusible metals (58p ff.). 
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proves that the square on AB is triple the square on the radius 
or on BD, which = the radius. Thus the gist of the proposition 


Fe 


is that the larger triangle ABD is of the same type as the half- 
equilateral ABE : 


In ABE, BE=1, AB=2, AE=V3 


In ABD, BD =1, AD =2, AB = V3. 

In other words, if you add one elementary triangle BED to the 
half-equilateral ABE, you obtain a larger half-equilateral ABD. 

The figure suggests some further consequences: (1) All the 
smallest triangles are of Plato’s elementary type. (2) Two of 
them form the equilateral OBD, the base of the solids of the smallest 
possible grade. (3) Six of them form the equilateral ABC, actually 
constructed by Plato, as the base of his Grade B solids. (4) This 
large equilateral, ABC, can be regarded as composed of two half- 
equilaterals, AEB and AEC, each of the same type as the three 
elements which compose it. (5) There is also (as Eucl. xiii, 12, 
demonstrates) a still larger half-equilateral ABD of the same 
pattern, composed of 4 elements. Two of these make up a larger 
equilateral ADF, containing 8 elements, and also divisible into 
4 of the smallest equilaterals (OBD, etc.). ADF would serve as 
base for solids of the next largest type (Grade C). (5) In the same 
way, you can go on to still larger bases and solids, as shown, for 
example, in the following diagram, in which the five equilateral 
triangles, ODC, ABC, ADE, AFG, AH are respectively composed 
of 2, 6, 8, 18 and 24 elements. 

It will now be clear why Plato chose the right-angled scalene 
for his element, instead of the equilateral. This was one of the 
obscurities we noted. The pyramid, octahedron, and icosahedron 
ali have the equilateral triangle as their base. Why did not Plato 
simply take the equilateral triangle as the element of these solids, 
and the square as the element of the cube? These figures have the 
strongest claim to simplicity and ‘ beauty ’ or perfection: all their 
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sides and all their angles are equal.!_ The simplest way to make a 
pyramid or octahedron or icosahedron is to put together 4, or 8, 


or 20 equilateral triangles. The transformation of the elements (if 
it is confined to one grade of solids) can be effected just as well by 
breaking down the solids into their equilateral faces and regrouping 
these, without breaking down the faces themselves into smaller 
elements. Why, then, did Plato analyse his equilateral face into 
6 elements, which have less prima facie claim to perfection? And 
why did he analyse the square face of the cube into 4 half-squares ? 

The objection to the simpler procedure, which takes the equilateral 
and the square as faces, is this. If we take the equilateral as 


C 


elementary, the smallest pyramid (Grade A) will have one of these 
elements as its face. The face of the next largest pyramid (on our 
supposition that there is a definite ratio between the grades, such 
that transformation from grade to grade is possible) can only be 
formed by putting together 4 elementary equilaterals. But then 
the Grade B pyramid will have a face 4 times the size of the Grade A 
face; and its volume will be more than 4 times as great. In 
order to obtain the next largest grade (C), we shall need 9 elements, 

1 So Speusippus (frag. 4, quoted by Tr., p. 370) ranks the equilateral first 
among triangles, second the half-square, third the half-equilateral. 
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and soon. The result would be that the intervals in size between 
the grades of solids would be very large. The three varieties of fire, 
for instance, would be too far apart ; and if (as seems to be the case) 
there are considerably more than three varieties of water, it would 
be hard to suppose that the icosahedra could all be microscopic. 

The merit of Plato’s elementary triangles is that they can yield 
a series of equilateral or square faces which are much closer together 
in size. In the light of Euclid’s diagram and Plato’s own hints 
we obtain the following series of equilateral faces : 


A A 
B O 
/\ E 
De 0. Bee eG, IF 7 D 


Grade A consists of 2 elements, as indicated at 544. Grade B 
is Plato’s figure, with 6 elements. Grade C has 8 elements, or 
2 half-equilaterals, ABD (as in Euclid’s figure) and ABF. 

The same argument applies to the square face of the cube. If 
the square be taken as the element, the Grade A cube will have 
i element as its face; the Grade B face will require 4, and the 


4 BE EE 


volume will be 8 times as great; the Grade C face will take g 
elements and the volume be 27 times as great, and so on. The 
volumes of the varieties of earth-cube will soon exceed micro- 
scopic proportions. On our hypothesis the square bases will be as 
follows, with 2, 4, 8, 16, etc., elements: 


3 WERE 


As before, Grade B is Plato’s figure. The resulting cubes will 
be much closer together in size than on the alternative plan. 
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We have now found a satisfactory meaning for Plato’s statement 
that the existence of several varieties (grades) of each primary body 
is due to the way in which the elementary triangles of either pattern 
are put together to form larger or smaller triangles of the same 
pattern. Our hypothesis not only removes all the difficulties which 
have perplexed the commentators and satisfies Plato’s declaration 
that symmetry and proportion were introduced down to the 
smallest detail, but finally restores to the text before us its only 
possible sense. It is not surprising that Plato has left to the 
reader the task of reconstructing from a few hints the ‘ longer 
account ’ which he held in reserve. Aiming at extreme compression, 
he was content to state only the main outline of this theory, as of 
his astronomy. The rest would be accessible to men ‘ favoured by 
heaven ’ with a knowledge of geometry, and Timaeus has remarked 
(53c) that his friends are in this respect well equipped. They had, 
in fact, only to look at the figure which now illustrates Euclid xiii, 12, 
and observe how that proposition is used in the construction of 
the pyramid. 


57D-58c. Motion and Rest 


The next paragraph is concerned with motion and rest. It has 
still to be explained why the four primary bodies are not sorted 
out by the attraction of like to like into four separate homogeneous 
masses. They would then settle down into a permanent state of 
rest, since that attraction is the only mechanical force active in the 
chaos described earlier, and, when it had completed its work, 
nothing more could happen. The answer given here is not that 
the world is animated by a self-moving soul, which can and must 
constantly keep motion going. In this second part of the discourse 
mechanical explanations are to be given, so far as they will go; 
we are concerned with secondary causes and what happens of 
Necessity. The mover here is of that lower order which is itself 
moved and transmits motion to other things. We are now being 
told ‘in what manner it is of the nature of the Errant Cause to 
produce motion’ (484). 

The first point is that motion of the mechanical sort can exist 
and be kept going only in a condition of heterogeneity ; and the 
theory of the solids has provided for this. 


57D. Now concerning motion and rest, if we do not agree in what 
manner and in what conditions they arise, many difficulties 

will stand in the way of our subsequent reasoning. Some- 

E. thing has already been said about them, but there is this 
to be added: motion will never exist in a state of homo- 
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57E. geneity. For it is difficult, or rather impossible, that what 
is to be moved should exist without that which is to move 
it, or what is to cause motion without that which is to be 
moved by it. In the absence of either, motion cannot exist ; 
and they cannot possibly be homogeneous. Accordingly, 
we must always presume rest in a state of homogeneity, and 
attribute motion to a condition that is heterogeneous. 

58. Further, inequality is a cause of heterogeneity ; and the 
origin of inequality we have already described. 


That motion presupposes heterogeneity was a main point in the 
reasoning of Parmenides, who declared that if Being is one in 
every sense, it must be homogeneous (duooyv) throughout, a con- 
tinuous plenum, and motionless. Plato himself has asserted that 
like, though it can attract, cannot alter or otherwise act upon like, 
and when once like things have tome together, with no admixture 
of the unlike, no further change can occur (574). It follows that, 
if there is to be motion, body can never have existed in the form 
of a single substance, as the earliest Monists had supposed. There 
must be at least two kinds of body with different powers, so that 
the one may act on the other. Following Empedocles, Plato has 
provided four, with opposite powers. The mechanical motion of 
chaos was imagined as going on before the primary bodies were 
given their regular shapes; it was not a consequence of their 
having those shapes or any other shape. The sorting out of like 
to like in different regions was attributed to the mutual attraction 
of like qualities (‘motions and powers’). Now, however, the 
bodies have received their shapes, and these shapes are unequal 
in size in two ways: each kind of body has a particle of a different 
size from the rest, and there are several grades of each kind. 
This may be what is meant by inequality as the cause of hetero- 
geneity ; so the ‘ origin of inequality’ has been stated in the 
preceding paragraph.* The different sizes of particles are dwelt 
upon in the explanation that follows. This is a new factor, govern- 
ing the behaviour of the primary bodies as they actually exist in 
particles of unequal sizes. 

It is probable, however, that ‘inequality’ refers also to the 
‘ powers that were neither alike nor evenly balanced ’ in the original 
chaos (52E). ‘The unequal’ (td door) is an alternative phrase 


1 Obviously the mover here cannot be the soul, which belongs to a higher 
order of existence. It could not be spoken of as either heterogeneous and 
unequal, or homogeneous and equal, with the moved. 

2 At 58D, ‘ heterogeneity ’ (dywuaddrns) is used for the non-uniformity due 
to the unequal sizes of water particles, and so frequently. 
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for the ‘Great-and-Small’ or the ‘ More-and-Less’ in quality. 
In the Philebus qualities are represented as unlimited ranges 
(deiga), since there is always a hotter in one direction and a less 


hot in the other. ‘ The equal’ (=) is a limit of quantity intro- 


duced anywhere in this range, with ‘the unequal’ extending 
indefinitely on both sides. Accordingly the powers called hot and 
cold, moist and dry, etc., were imagined as swaying in unbalanced 
conflict before the Demiurge introduced limit, measure, numerical 
proportion. 

One effect of the introduction of geometrical shapes has already 
been mentioned (57c). The reformation of the elements of dis- 
integrated particles into particles of another kind is constantly 
shifting the direction of the drift of like to like. We thus have a 
somewhat more definite picture of the disorderly motion as a 
mechanical process. But, if that were all, the result would still 
be chaotic, shifting, rectilinear motions, not unlike the Democritean 
chaos of atoms moving casually in all directions, colliding with 
one another and so changing the directions of one another’s motions. 
If there were an unlimited void (as in Atomism), the result would 
be that like bodies would tend to get together in homogeneous 
masses, casually, at different places. And, if the atoms were 
unlimited in number, as the Atomists assumed, vortices might 
arise, here and there, and similar bodies might be sorted out by 
the eddying motion into concentric layers. In Plato’s scheme the 
primary bodies are limited in number, and the result imagined is 
the formation of four homogeneous masses, which, when completely 
separated, would cease to move through one another or to change 
in place. So the whole would come to permanent rest. Empedocles 
had pictured such a condition as arising in the Realm of Strife 
and persisting until Love began to pour in from outside and break 
it up. 

The next paragraph introduces a further factor distinguishing 
Plato’s scheme from Atomism. The primary bodies, limited in 
quantity, are all confined within the spherical boundary of the 
world’s body, as described earlier (338). Outside the sphere it is 
probable that there is (as in Parmenides and Aristotle) not even 
empty space. But even supposing that there were a void outside, 
we are now given a mechanical reason why the primary bodies 
all hold together in the spherical shape and are packed inside it 
as closely as possible; and why they perpetually move through 
one another instead of sorting themselves out into separate regions, 
like to like. 
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58a. But we have not explained how it is that the several bodies 
have not been completely separated apart in their kinds 
and so ceased to pass through one another ! and to change 
their place. We must, then, resume our explanation as 
follows. The circuit of the whole, when once it has com- 
prehended the (four) kinds, being round and naturally 
tending to come together upon itself, constricts them all and 
allows (or tends to allow) no room to be left empty. Hence 
B. fire has, more than all the rest, penetrated in among all the 
others 2; and, in the second degree, air, as being second 
in the fineness of its particles; and so on with the rest. 
For the kinds that are composed of the largest particles 
leave the largest gaps in their texture, while the smallest 
bodies leave the least.2 So the coming-together involved 
in the condensing process 4 thrusts the small bodies together 
into the interstices between the large ones. Accordingly, 
when the small are set alongside the large, and the lesser 
disintegrate 5 the larger, while the larger cause the lesser to 
combine, all are changing the direction of their movement, 
this way and that, towards their own regions; for each, in 
c. changing its size, changes also the situation of its region. 
In this way, then, and by these means there is a perpetual 
safeguard for the occurrence of that heterogeneity which 
provides that the perpetual motion of these bodies is and 
shall be without cessation. 


The difficulty here lies chiefly in the opening sentence of the 
explanation : 


‘ The circuit (zegiodoc) of the whole, when once it has compre- 
hended the (four) kinds, being round (xvxAoteg7jc) and naturally 


leas 80 aAAjAwy Kuoews (as distinct from ¢opads, locomotion) may mean 
transformation. Cf. 54B, &’ aAAjAwy eis ddAnda yéveow Exe, and 49C. 

2 Cf. 78a: ‘ Of all the kinds fire has the smallest particles and consequently 
passes through (d:aywpet) water, earth, and air and all bodies composed of 
these, and nothing is impervious to it.’ 

* The icosahedra composing a mass of water, however closely packed, 
must, owing to their shape, leave larger gaps between them than those left 
between the octahedra (of the same grade) in a mass of air. 

‘4 THs mAjocews otvodos. For the form of this phrase cf. Phaedo 974, 
% avvodos Tov mAnaliov adAjAwy reOFjvar, and Tim. 76C, r7 mAjoe Tis pilews. 

5 Staxpwdvrwy. If the particles were atoms, daxpivew could only mean 
‘separate’ and ovyxpivew ‘bring together’; but since particles can be 
broken up into elementary triangles, the breaking down and recombining of 
these elements may be meant; and the reference to change of figure seems 
to imply this. As we have seen (56p), disintegration is chiefly caused by the 
smallest body, fire. At 56£ we learnt how the larger bodies (air and water) 
cause fragments of the lesser to recombine in the larger figures. 
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tending to come together upon itself (spd¢ adtHy ovviévat), con- 
stricts (oiyyer) them all, and allows (or tends to allow, @@) no 
room to be left empty.’ 


There are several verbal ambiguities: zmeofodo¢ can mean either 
‘ circumference’ or ‘ revolution’; ogéyyes can mean ‘ constricts ’ 
(compresses) or simply ‘embraces’. ‘ Circuit ’ covers both ‘ circum- 
ference’ and ‘revolution’ precisely because the word zeolodoc 
(‘journey round’), like civcuitus and ‘periphery’ (‘ carrying 
round ’), properly means both. The sphere is defined in Euclid xi, 
Def. 14, as the figure traced ‘ when, the diameter of a semicircle 
remaining fixed, the semicircle is carried round (negteveyOév) and 
restored again to the same position from which it began to be 
moved ’. Hence the word circum-ference (zeo:popd), the ‘ carrying 
round ’ of the semicircle whose sweep leaves this trace. The two 
notions of rotatory movement and of the spherical figure traced 
by it are inextricably associated. It is probable that both notions 
are present here, for one of the works of Reason was to endow the 
body of the world with spherical shape and with rotation (338 ff.), 
though the word xuxdoteones (teres atque rotundus) is more appropriate 
to shape than to movement, and is applied to the shape at 33. 
That earlier passage is here recalled. We were told, moreover, 
that no part of the bodily was left outside the sphere, just as we 
are told here that the circuit of the whole completely comprehends 
the primary bodies. Spherical shape, then, including all the 
bodily, is a new factor here introduced, as a work of Reason, 
which imposes conditions on the movement of the primary bodies, 
as hitherto described. 

We know also that the spherical mass is rotating, and that its 
motion at the circumference is the swiftest of all motions. But 
Taylor is right in objecting to the view of Archer-Hind and others 
that the rest of the sentence ascribes to spherical rotation a con- 
stricting force. Archer-Hind translated: ‘ The revolution of the 
whole, when it had embraced the four kinds, being circular, with 
a natural tendency to return upon itself, compresses everything and 
suffers no vacant space to be left.’ He speaks of the whole globe 
being ‘subject to a mighty constricting centripetal force’ or 
‘inward pressure’, which he compares to the force ‘exerted in 
winding a hank of string into a round ball’. ‘ This’, he says, ‘is 
the second of Plato’s two great dynamic powers.’ 1 But aspherical 
mass, rotating as a whole, does not set up any constricting force. 


1 Mondolfo, L’infinito nel pensiero dei Greci, p. 315, also speaks of the 
pressure exercised by rotatory motion contracting the universe into a smaller 
space, and infers that there must be an infinite void outside. 
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Anyone who has been driven or swung round a sharp curve will 
be aware that the motion tends to throw him outwards and would 
do so if it were not counteracted by another force acting towards 
the centre.1 Taylor points out this defect and denies any reference 
to forces of pressure. He understands meplodocg to mean ‘ circum- 
ference’, and ogéyyes as meaning ‘encompasses round about ’. 
Timaeus, he thinks, says ‘ only that “ the round of the all ’’ encom- 
passes the particles of the “‘ roots’’, so that no space is left for 
them to “ drift’’ off to infinity in. It is the round shape and 
finitude of the all, not an imaginary centripetal force set up by 
the ‘“‘ rotation ’’ which “ leaves no space vacant ’’.’ ‘ The odeards 
being finite and round ; the particles cannot get too far away from 
one another ’ (p. 398). That is all. 

I agree that ‘circuit ’ means (at least primarily) the ‘ circum- 
ference’, which comprehends the whole of the primary bodies. 
This is, indeed, rendered almost certain by the parallel passage 
(814A) where the substances in the blood are said to be ‘ compre- 
hended by the living creature (the microcosm) framed like a heaven 
(odeavod) ’ to include them, and to be ‘ constrained to reproduce 
the movement of the All’, as here described. On this view the 
meaning will be: (1) that Reason has confined all the particles 
within a spherical figure, so that similar particles cannot congregate 
just anywhere in an unlimited space; and (2) that the rotatory 
movement natural to a sphere, coming round as it does in a closed 
circle and not expanding outwards (as, say, a spiral would do),? 
allows no vacant intervals to be formed between the congregating 
masses inside. The particles are always packed together as closely 
as possible within a rigid boundary. Hence the attraction of like 
to like has to operate inside the closed sphere. Consequently fire, 
instead of being free to fly off to a distance from air or water, must 
force its way through the coarser particles in order to reach its 
like; air must force its way through water, and so on.2 The 
result will be (as Plato says) that, so far as possible, no vacant 


1 Anaxagoras (Vors. A71) invoked this tendency to account for rocks 
being torn off the earth 77 edrovia ris weptdwjcews and flung outwards to form 
the heavenly bodies (Tr., p. 397). 

2 Contrast the world-forming vortex in Anaxagoras, which ‘ began to 
revolve first from a small beginning, but is now spreading further, and will 
spread further still’, as it takes in more and more of the surrounding mass 
(frag. 12). 

* Cf. Albinus’ paraphrase : d:dri rij rot Kdopou mepidopa oduyydpeva ovvwhetrar 
Kai avveAavvdpeva apos GAAnAa péperas Ta AErTopEpeoTata Eis TAS THY adpopepecTrépwv 
xwpas. 5a rotro 8é pendev xevov vrodreimerat awparos epnuov (Didasc. xiii). Tim. 
Locr. Q8E, dmavra 8’ dv mAjpn évri, oddév Keveov arodeirovta. cuvayerar 5é 7G 
wepupopa 7d travrés, Kat npeopéva rpiBeros ev apouBaddv .. . 
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interstices will be left within the sphere. A heterogeneous mass of 
particles with all the shapes and sizes described cannot be packed 
so as to leave no interstices at all. But ‘the coming-together 
involved in the condensing process’ (7) tij¢ mtArjioews ovvodoc) is 
always driving the smaller particles into the spaces left between 
the larger. Fire, as the smallest, sharpest, and most easily moved, 
penetrates, above all, in among the rest and exercises its dis- 
integrating power by breaking up the clumsier particles of air and 
water. All this has been described already. Particles of all three 
kinds are shattered, and their elements reform as other kinds and 
change the direction of their drift towards their new kindred.! 
The result finally stated is that this transformation perpetually 
maintains that heterogeneity which is the condition of perpetual 
motion. We can now see, in fact, why the four kinds have not 
permanently come to rest, in separate regions, each as a homogeneous 
mass in which no change could occur. 

It is probable that Plato is allowing for another factor that 
would certainly be involved, though nothing very clear is said 
about it. The ‘ thrusting together ’ of the particles may be partly 
produced by the changes of volume resulting from transformation. 
When two fire pyramids are reformed as one air octahedron, the 
volume is increased.2, This would be obvious to anyone who had 
ever followed the geometrical construction of the regular solids or 
seen models of them. Such increases of volume must occur in the 
downward transformation, from fire through air to water, as 
described at 56£ and 57B. This is the ‘ condensing process’, as 
appears from the traditional account of it at 49c. The expansion 
of volume will set up thrusts and cause further disturbances : 
intercepted particles will be crushed by their expanding neighbours 
“coming together ’, and their debris will fill the original interstices. 
At 57B one of the things that may happen to the smaller particles 
in the downward transformation is that ‘ they are wholly dissolved 
by the thrusting and escape to their kindred’. When the elements 
of some of the smaller particles recombine as water-icosahedra, 
they leave no room for others to reform as regular bodies of any size. 
If this factor of expanding volume is allowed for, we must suppose 


1 It is not explained where earth comes into the scheme. There is nothing 
to show what sizes the earth cubes have, as compared with the other bodies. 
Cubes can be packed so as to leave no interstices; yet at 60E we hear that 
interstices between earth cubes are so large that fire or air particles can slip 
into them without disturbance. 

2I cannot understand why Tr. thinks that Timaeus is supposed not to 
know this, though Plato knew it (p. 395). A moment’s reflection would show 
that a double pyramid with its 6 faces must have less volume than an 
octahedron with 8 faces. 
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that on the whole a balance is maintained: the expansion involved 
in the downward condensing process in one place must be com- 
pensated by the contraction involved in the upward process towards 
fire somewhere else. This compensation is in full accord with the 
Heraclitean conception of the ‘ way up and down ’,! along which 
transformation is always taking place in both directions. 

It is not explicitly stated, here or elsewhere, that the main 
masses of the primary bodies form four concentric spherical layers, 
with fire on the outside (in the stars) and earth at the centre. This 
is no doubt assumed as an obvious fact, recognised in other cosmo- 
logies. The order of the layers could be explained as due to the 
rotatory movement (a work of Reason), sifting the more mobile 
particles towards the circumference, the less mobile towards the 
centre, on the familiar analogy of an eddy in water collecting the 
heavier floating objects at its centre. Aristotle says that this 
analogy was invoked by ‘ all those who try to generate the heavens, 
to explain why the earth came together at the centre’ (de caelo 


58c-61c. Varieties and compounds of the primary bodtes 


We have learnt that each of the regular solids exists in a limited 
number of different grades of size. There are, accordingly, (1) a 
corresponding number of grades of (say) water, each composed of 
particles of uniform size. There are, besides, (2) non-uniform 
varieties of water (etc.), consisting of particles of water only, but 
of more than one grade; and (3) compounds of more than one 
primary body, e.g. earth and water. Since all grades of all the 
primary bodies can enter into such compounds, there will be a very 
large variety of possible combinations (57D). These three classes 
embrace the recognisable substances which occur in Nature, many 
of which have received names, while others are nameless. They 
form the subject of the following section. 

The three classes are not kept entirely distinct ; but the account 
starts from the simplest case, namely (1) varieties of fire, or air, 
or water, which differ in the grade of the particles severally com- 
posing them, and the transformation of any one of these varieties 
into another variety of the same primary body, by change of some 
or all of the particles to a higher or lower grade. 


58c. Next we must observe that there are several varieties of 
fire: flame; that effluence from flame which does not burn 

but gives light to the eyes ; and what is left of fire in glowing 

D. embers when flame is quenched. And so with air: there is 


1 650s dvw xarw, Cf. 58B, 9, mavr’ dvw xdtw peraheperat. 


246 


FLUIDS AND METALS 


58p. the brightest and clearest kind called ‘ aether ’, and the most 
turbid called ‘murk’ and ‘ gloom’,! and other nameless 
kinds, whose formation is accounted for by the inequality 
of the triangles. 


Light, which Plato regards as a body given off by flame, has 
already been described at 458. It is similar to the visual current 
of ‘ pure fire’ which is so fine that it alone can filter through the 
close texture of the eyeball. We may infer that it consists of 
particles of smaller grades than flame or glowing heat. It has the 
quality or “ power’ of brightness, but not that of heat, possessed 
by the other two varieties. We do not feel light as hot, presumably 
because of the extreme fineness of the pyramids; the pricking of 
their points would not disturb the coarser fabric of flesh. In the 
later account of colour (67D ff.), at least three grades of fire are 
invoked, corresponding to differences of colour. 

It is not actually stated whether each of the varieties of fire and 
air here mentioned consists of pyramids or octahedra all of the 
same grade. The last words, ‘whose formation is accounted for 
by the inequality of the triangles’, are ambiguous. They might 
mean that two varieties of air differ in that each is composed of 
uniform octahedra of a different grade from the other, or that 
some varieties are composed of octahedra of different grades. Plato 
may have intended to leave this question open, being aware that 
he had no means of deciding it one way or the other. In either 
case, however, if our hypothesis was correct, the transformation of 
one variety into another variety of the same primary body is 
possible ; and such transformation between grades is in fact 
described in the following paragraph about water. We may 
understand, accordingly, that “murk’, for example, can be trans- 
formed into aether by being broken down into its elementary 
triangles, which then reform into a larger number of smaller-grade 
octahedra. 

Water, liquid and fusible : melting and cooling of the fustble.-—The 
formations consisting of water particles (icosahedra) present an 
additional complication. They include a large number of varieties, 
which will be classified under two main types, according as they 


1 Ouixdn and oxéros here are varieties of air, not mixtures of air and water ; 
so the word ‘mist’ is better avoided, though ‘fog’ might serve. They 
consist of octahedra of a larger grade than those of ‘ aether’. Possibly also 
the particles are more closely packed together, like those of the ‘ violently 
compressed air’ at 614 (so A.-H.). Later (66) we shall hear of mist (dulyAn) 
and vapour (xamvds) aS composed, apparently, of irregular particles inter- 
mediate in size between icosahedra of water and octahedra of air and formed 
as air is passing into water or water into air. 
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are normally found in the liquid or in the solid state. The liquid 
type will include what we commonly call fluids: ordinary water, 
oil, wine, etc. The fusible type will contain the metals, gold, 
copper, etc. But fluids can’ pass from the liquid to the solid state, 
as when water freezes into ice; and the metals are ‘ fusible ’ solids, 
Le. they can pass into the liquid state. Accordingly, before the 
varieties of fluids and metals can be described and illustrated, it 
is necessary to define the characteristics of liquid formations 
(to dyeov yévoc) and solid formations (16 zennyods yévoc), as such, and 
explain the processes of heating and cooling, whereby a fusible 
substance can pass from one condition to the other, without changing 
its nature; for molten copper is still copper. It is not suggested 
that the melting process can turn copper into any other metal, still 
less into a fluid, such as ordinary water or oil. 


58p. Of water, the primary division is into two types: (1) the 
liquid, and (2) the fusible. 

(1) The liquid, because it contains portions of the small 
grades of water, unequal in size, is in itself mobile and can 
be readily set in motion by something else, owing to its 
non-uniformity and the shape of its figure. 

E. (2) The other (fusible) type composed of large and uniform 
particles is harder to move than the former and heavy, 
being set hard by its uniformity. But under the action of 
fire, making its way in and breaking it down, it loses its 
uniformity, and consequently becomes more mobile; and 
when it has become quite easy to move, under the thrust 
of the neighbouring air it is spread over the ground. Each 
of these two processes has received a name: ‘ melting’ for 
the reduction in bulk of the particles, ‘ flowing’ for the 
spreading over the ground. 

59. When, on the contrary, the fire is being expelled from‘ it 
again, since the fire does not pass out into vacancy, the 
neighbouring air receives a thrust and itself thrusts together 
the liquid mass, while it is still quite easily moved, into the 
places left by the fire and makes it a homogeneous combina- 
tion. The liquid, being so thrust together and regaining its 
uniformity, as the fire which created the lack of uniformity 
departs, settles into its original state. The departure of the 
fire is called ‘ cooling’; the contraction that follows on its 
withdrawal is referred to as ‘ being in a solid state’. 


The characteristic of the liquid state is mobility. A liquid is 
mobile ‘in itself’, that is, by virtue of its structure, and hence 
easily set in motion by an impulse from outside. A formation of 
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water particles will be mobile when it consists of particles that are 
(I) comparatively small, (2) of different grades, not ‘ uniform ’.1 
When it is added that mobility is also due ‘to the shape of the 
figure ’, Plato seems to be thinking of the contrast between (normally 
liquid) water and (normally solid) earth, the icosahedron being a 
less stable figure than the cube (55E). Similarly at 59D ordinary 
water is said to be soft because its faces are less stable than those 
of earth cubes. This is strictly irrelevant here, since all water 
formations consist of icosahedra, and this contrast has nothing to 
do with the difference between the liquid and fusible types of water. 

The solid state is characterised by immobility, due to (1) com- 
parative largeness and (2) comparative uniformity of the particles. 
The process by which a fluid, such as water, is solidified into ice 
will be described later (59D). Here Plato considers only the 
melting and cooling of the fusible type—the metals. It follows 
from the above definitions of the liquid and the solid, that the 
reduction of a metal to the liquid state must involve (1) reduction 
in size of some of the water-particles, and (2) the consequent 
diminution of its original uniformity. 

The description of melting and cooling is interesting because it 
involves that transformation between grades of the same kind of 
body which our hypothesis has shown to be possible. The earlier 
account of the action of fire on water (and air) was concerned only 
with the transformation of one primary body into another, as a 
process occurring within a single grade; for at that stage no 
differences of grade had been mentioned. In melting and cooling 
there is no such transformation: the ‘water’ remains water 
throughout ; only its structure is changed. 

Metal in the solid state consists, then, of icosahedra which are 
comparatively large in size and uniform in grade: absolute uni- 
formity is not intended, for gold is said to have the ‘ most uniform ’ 
particles, and copper has particles of several grades (598). Metal 
is also described as ‘heavy’, apparently in the same sense that 
fire was called the lightest of the three bodies (fire, air, water), ‘ as 
being composed of the smallest number of similar parts’, while 
water was the heaviest (56B). Owing to the size and uniformity 
of its particles metal is set hard, or solid (mzenxnydc). Melting begins 
when fire particles from outside penetrate into the ‘interstices 
between the icosahedra. The resulting change is less violent than 
the process described earlier, where the conflict of fire and water 
led to the transformation of the vanquished body into the victorious 


1‘ Uniform ’ will be used for cowards, meaning ‘ of the same grade in size’ ; 
‘ homogeneous’ will mean ‘ consisting of only one kind of primary body’, 
not a compound of several kinds. 
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one. In melting there is no conversion of fire into water or of water 
into fire. Apparently the fire particles remain uninjured within the 
mass of metal, which consequently becomes hotter. But as more 
and more fire particles force their way in they begin to break down 
some of the icosahedra into their triangles. These dislocated 
fragments are able to reform themselves into icosahedra of a smaller 
grade. The metal thus passes into the liquid condition, since it 
now contains an increasing proportion of smaller particles, which 
may be further reduced to yet smaller grades. In this way melting 
means ‘ the reduction of the bulks ’ (of particles) 1 to a lower grade 
in size. Apparently this reduction does not suffice to make room 
for all the fire particles. The metal consequently expands, and 
the expansion sets up a thrust from the surrounding air which is 
itself, perhaps, supposed to be expanded by fire invading it from 
the source of heat ; for the air near melting metal is heated. The 
thrust spreads out the now fluid metal and sets it flowing over 
the ground. 

In the reverse process of cooling, the fire particles are expelled 
into the neighbouring air, which they heat and expand. The 
metal is at first in the liquid state, consisting of particles of unequal 
sizes. The thrust communicated to the air by the fire which is 
expanding it causes the metal to pass back from the liquid state 
to the solid. This means that the small icosahedra reform them- 
selves as large icosahedra of their original grade, filling once more 
the spaces left vacant by the fire as it passes out. The result is 
described by three phrases: the water ‘ regains its uniformity ’ (in 
respect of the size of icosahedra) ; it settles ‘ into its original state ’ ; 
and the air ‘makes it a homogeneous combination’? (of one 
primary body only), by thrusting the water together into the spaces 
vacated by fire. Some details of the two processes are not com- 
pletely explained. Plato would not have vouched for them all ; 
he only means that something of this sort must happen, and the 
mechanical explanation can at any rate be carried thus far. 

Some varieties of the fusible type (metals) - gold, adamant, copper.— 
From this general description of the liquid and fusible types we 


liv trav dyxwy Kabaipeow has not been understood by the commentators, 
who have not worked out the possibilities of transformation between grades 
of the same body. They have supposed that the elementary triangles are 
dilated by fire (Martin) or that particles are simply reduced to loose triangles, 
‘vagrant plane surfaces’ (Tr.). 

2 atrov atr@ cuppelyyvow must mean ‘makes it a combination of water 
with water’ (not ‘ with air’), instead of a combination of water and fire. 
Cf. cupperyvupeva adra mpds atta (57D, 4) Of the combination of a primary 
body with itself (in that case, with other grades of itself). atr@ cannot mean 
‘ with air’, because there is no air in the normal metal. 
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now pass to an account of a few varieties of the metals, which 
are species of the fusible class, found normally in the solid state. 


59. Of all these fusible varieties of water, as we have called 
B. them, one that is very dense, being formed of very fine and 
uniform particles, unique in its kind, tinged with shining 1 and 
yellow hue, is gold, the treasure most highly prized, which 

has been filtered through rock and there compacted. 

The ‘scion 2 of gold’, which is very hard because of its 
density and is darkly coloured, is called adamant. 

Another has particles nearly like those of gold, but of 
more than one grade; in point of density in one way it 
surpasses gold 3 and it is harder because it contains a small 
portion of fine earth ; but it is lighter by reason of containing 

c. large interstices. This formation is copper, one of the bright 
and solid kinds of water. The portion of earth mixed with 
it appears by itself on the surface when the two substances 
begin to be separated again by the action of time; it is 
called verdigris. 

It would be no intricate task to enumerate the other 
substances of this kind, following the method of a probable 
account. When a man, for the sake of recreation, lays 
aside discourse about eternal things and gains an innocent 
pleasure from the consideration of such plausible accounts 

D. of becoming, he will add to his life a sober and sensible 
pastime. So now we will give it rein and go on to set forth 
the probabilities that come next in this subject as follows. 


Gold is ‘ unique in its kind’. This apparently means that it is 
the only metal formed, solely or almost solely, of icosahedra of the 
finest grade. Hence it will be very dense in texture, since the 
smallest icosahedra will leave the smallest interstices between 
them. 

“ Adamant ’ seems to have been originally a poetic term for steel 
or tempered iron.* In Hesiod’s Theogony 161, it is applied to the 
metal created by Earth for the sickle used by Cronos to emasculate 
Ouranos. This metal was grey (zodidc) and has no connection 


1 At 68a, ‘shining’ (o7iABov) and ‘ bright’ (Aaumpdv) are treated as names 
of colours which can be mixed with yellow, etc. 

2 The English ‘ scion’ (like 6fos) means the eye, bud, or sprout, used in 
grafting, and then ‘ offshoot’, ‘ offspring’ (in poetry) ; auri nodus (Pliny). 

3 ruxvornts S€, TH wer xpvood. The 8€ 77 of A, omitted by other MSS., 
has been corrected by some editors to 8’ én. Asthe text stands, the pévis 
answered by &¢ after ra at B, 8. 

“See P.-W., Enciyc. suv. Diamant, Stahl. 
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with gold. Adamant is the material of the shaft of the Spindle of 
Necessity in the myth of Er (Rep. 616c), symbolising, as Proclus 
says (ad loc.), ‘the unalterable and unsubduable’ (ddduaotoy). 
Later the name was transferred to the diamond, because of its 
extreme hardness. In the Statesman (303E) a simile drawn from the 
process of refining gold mentions the removal of earth and stone, 
leaving ‘ mixed with the gold its precious kindred that can only be 
removed by fire: copper and silver, and sometimes adamant ’. 
Archer-Hind records the opinion of Professor W. J. Lewis that 
Plato’s adamant was probably haematite. But it is also conjectured 
that the ‘ dark colour’ (wedavOév) may be due to some misappre- 
hension, and that adamant here is the diamond, the aurt nodus 
described by Pliny as a rare gem which was found in gold mines 
and had been supposed to be formed only in gold. It may have 
been imagined that the purest and most precious part of gold was 
condensed in the diamond. Hence ‘adamant’ was called ‘the 
flower of gold’ (adduag tod yovood to dvOoc, Pollux). It is quite 
likely that Plato had never seen a diamond, and, from the little 
he had heard of it, imagined it to be a metal. 

The structure of copper is somewhat obscure. How can copper 
be denser than gold, and yet contain larger interstices and so be 
lighter ? The meaning may be that copper is denser ‘ in one way ’ 
(t7 wév), namely in so far as icosahedra of different sizes can be 
more closely packed, the small ones helping to fill the interstices 
between the larger. If this were the only difference between copper 
and gold, copper would be nearer to the liquid condition and so 
the softer, and it would also be the heavier. But it contains 
(apparently as a foreign body, not part of its constitution) an 
admixture of earth cubes. The cube being the body which is 
hardest to dislodge, the presence of earth makes copper actually 
harder than gold. Also there will be large interstices between the 
cubes and the icosahedra, which cannot be packed very closely ; 
hence copper is somewhat lighter than gold. 

From this account of the metals, it does not appear that there 
is any bar to the transmutation of any metal into any other. The 
earth in copper is not, apparently, a constituent in its specific 
structure, since it can work its way to the surface without the copper 
ceasing to be copper. Thus all the metals consist solely of water 
icosahedra, and free transformation between grades of icosahedra 
should make any one convertible into any other. It would be 
interesting to know whether the alchemists were encouraged by 
this theory to attempt the transmutation of metals. 

Solidification of fluids: Water, hail, 1ce, snow, hoar-frost.—We 
now turn to the liquid type, embracing the fluids. The next 
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paragraph is parallel to the earlier account of the melting and 
cooling of metals: it describes the solidification, or freezing, of 
fluids, which are normally in the liquid state. Ordinary water is 
taken as the obvious example. It is described as containing an 
admixture of fire, not as part of its constitution but as a foreign 
body which maintains the fluid in a liquid condition. — 


59D. Water that is mixed with fire and is fine and liquid (it is 
called ‘liquid’ because of its motion and its rolling course 
over the ground 1), and also soft because its bases give way, 
being less stable than those of earth—water of this sort, 
when it is separated off from fire and air and left by itself, 
becomes more uniform, and at the same time is thrust 

E. together upon itself by the action of the particles that are 
passing out of it.2 Water so compacted, when it suffers this 
change to the extreme degree above the earth, is hail; when 

on the ground, ice. Water that is less affected and still only 
half congealed is called ‘snow’ above the earth, and when 
congealed from dew on the ground is known as ‘ hoarfrost ’. 


Water, in its normal condition as a liquid, consists of com- 
paratively small icosahedra of several different grades, this non- 
uniformity making it mobile (58D). In the solid state, as ice, the 
icosahedra are more uniform. The change to the solid state is due 
to passing out of the fire particles, whose presence maintained it 
in the liquid state. It is also said to be left free of air. Nothing 
has been said of the presence of air in ordinary water. Possibly 
there is a reference to what happens to a small quantity of fire 
when surrounded and outnumbered by the larger particles of water. 
We were told that the fire pyramids might be shattered and 
reformed, first as air octahedra, and finally as icosahedra of water, 
or they might escape to their kindred (578). It may be meant here 
that some of the fire particles are thus reformed as air before they 
finally escape. However this may be, the water particles become 
more uniform, on the same principle as in the cooling of metals 
(594), where the small icosahedra reformed as larger ones to fill 
the spaces left by the withdrawal of fire, under pressure from the 
thrust of the expanding air in the neighbourhood. The increase in 


1 Understanding (with Lindau) that dypdy is connected with tép yijs (or yi, 
Tr.) péov. But the text is suspicious and barely defensible. 

2 The particles do not pass out into vacancy but (as before, 59a) expand 
the surrounding air, which thus exerts pressure on the liquid. 

8 Tr.’s tentative suggestion (p. 419) that some of the water particles might 
be broken up and reconstituted as air by the action of heat, thus forming 
steam, would fit a heating but not a cooling process. 
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size and uniformity results in the immobility characteristic of the 
solid state.} 

Some varieties of the liquid type (juices)—Some illustrative 
examples of the liquid type are now given. These are the juices 
of plants, which are compounds of water particles of a large number 
of grades (as contrasted with the small grades which alone occur 
in ordinary water). 


59E. Mixtures composed of most of the grades of water are given 

the general name of juices, being filtered through the plants 

that grow out of the earth; while their several differences 

60. are due to the variety of combinations.2 A great number 

of the varieties they present are nameless; but the four 

kinds which contain fire are specially conspicuous? and 

have received names. One is wine, which heats soul and 

body together; next, the oily kind, which is smooth and 

divides the visual current and therefore appears bright 

and shining to the view and glistens: ‘ resin, castor oil, olive 

oil itself, and all the rest that have the same property ; third, 

B. the kind that relaxes the contracted pores in the region of 

the mouth to their normal condition,’ producing sweetness 

by this property, has received the general name of honey 8 ; 

last, a kind that dissolves the flesh by burning, a frothy 

substance distinct (?) from all the other juices, which is 
called ‘ acrid juice ’.” 


1 58E. Cf. 628, where moisture is rendered immobile by compression 
which causes the particles of different grades to reform themselves in more 
uniform sizes. 

4 Taking 5¢ (after da) as answering pév (after avprav). The two clauses 
ovpmav pev . . . Aeyouevoe and dia Sé . . . oxdvres are parallel, and the main 
sentence is resumed with ra pév adda xrA. The participles Aeyduevor and oydvres 
are attracted to the gender of yupol. 

’ That Sadamjs means ‘conspicuous’ rather than ‘transparent’ seems 
probable from the parallel at 67a: the varieties of smell are so indistinct as 
to be mameless; the only clearly discernible (S:adavj) distinction is between 
pleasant and unpleasant. 

4 Cf. 67E. 

6 The correct explanation ts due to A.-H. So Tr. The property (8vvaps) 
resides in the object as its power of acting on the sense-organ. Sweetness is 
a quality of the honey produced by commerce with the sentient organ and 
existing only while sensation is taking place (Theaet. 159D). Sweetness as a 
quality of the sensation experienced is described at 66c, and attributed to 
the same causes. 

* The ‘honey ’ found in flowers, rather than the stuff made by bees. The 
word also covers sweet gums exuded by certain trees, e.g. éAaduers. 

7 dx wavrwv adopiober rv xupdv, ods erwvopacby. The meaning of dmds here 
is doubtful. Galen says that there are a very great number of omoi, since the 
word means the thick and sticky stuff that flows from an incision in any root 
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Varieties and compounds of earth: stone and earthenware; soda 
and salt ; glass and wax.—The varieties of earth are illustrated by 
several types of formation. (a) Stone and earthenware come from 
earth which has lost the moisture it originally contained; and, 
when formed, they are insoluble by water. (b) There are less solid- 
formations, like soda and salt, which remain soluble by water. 
(c) Some compounds of earth and water can be dissolved only by 
fire, not by water. Such are glass and wax. 


60B. Of the varieties of earth, that which has been strained 

through water becomes a stony substance in the following 

way. When the water mixed with it is broken up in the 

mixing, it changes into the form of air!; and when it has 

Cc. become air, it rushes up towards its own region. But there 

was no empty space surrounding it 2; accordingly it gives 

a thrust to the neighbouring air. This air, being heavy,? 

when it is thrust and poured round the mass of earth, squeezes 

it hard and thrusts it together into the places from which 

the new-made air has been rising. Earth thrust together by 

air so as not to be soluble by water * forms stone, the finer 

being the transparent kind consisting of equal and homo- 
geneous particles, the baser of the opposite sort. 

The kind that has been robbed of all moisture by the 

D. rapid action of fire, a formation more brittle than the other, 


or stalk; but it is more specifically used of silphium juice (dads xupnvatkés). 
Theophrastus uses dds for plant-juice, and specially for silphium and for fig 
juice, used in curdling milk. In our passage it obviously means bitter juice, 
and is probably (like wéd) the general name for a whole class. 

adopiobéy is difficult. (1) It seems manifestly untrue that a juice bitter 
enough to burn the tongue is secreted from all the other juices—honey, for 
instance. (2) It is not clear why this juice should be said to be marked off 
or distinguished from among (éx) the whole number of juices. It may, how- 
ever, be remembered that yuuds means both ‘ juice’ and ‘ taste’ or ‘ flavour’ 
(65c). Does the phrase mean that these juices have a distinctive flavour, 
markedly different from any other ? 

1 Here the transformation of one body into another is involved, as we 
suggested might be the case in the solidification of water (59D). 

* Reading ov reptetxev atrdy with A, A.-H. In the alternative drepetyev abrav, 
‘there was no empty space above them ’, the plural adrév is hard to explain. 

8 “Heavy ’ in the popular sense, since it exerts a downward pressure (as 
well as in other directions) which reacts on the earth, as at 59a. This has 
no connection with the natural drift of every body to its proper region. 

* dAvrws ddari, ‘ insolubly by water’; Ar., Meteor. 383b, 10, ra peév dAvra, 74 
dé Auta vyp@; cf. vdare od Aurd, 6OE. So A.-~H., comparing Aurd mddkw sd’ 
vdaros (60D). Precious stones and crystals, consisting of ‘equal and homo- 
geneous ’ (6uaAds here apparently means this, since ‘ equal’ must mean ‘ of 
the same grade ’, ‘ uniform ’) particles, can hardly contain icosahedra of water 
as well as earth cubes. 
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60D. is what we have named ‘earthenware’;!1 but sometimes, 
when some moisture is left and the result is earth that is 
fusible by fire, the dark-coloured stuff produced when it cools 
is lava (?).? 

There are, again, two kinds which are left in the same way 
when a great amount of water has departed from the mixture ; 
but the particles of earth in their composition are finer and 
they have a saline taste. These become only half-solid and 
are soluble again by water. The one, which cleanses from 
grease and dirt, is soda ®; the other product, which blends 

E. agreeably in the combinations of flavour, is salt, a substance 
which, according to human convention, is pleasing to heaven.‘ 


In contrast to substances like salt and soda, which are soluble 
in water, there are others, such as glass and wax, which will not 
dissolve in water, but can be melted into a liquid state by fire only. 
These are compounds of earth and water, and the reason (given 
in the third paragraph) why only fire can dissolve them is that they 
are so closely compacted that water particles from outside cannot 
gain admittance, whereas the smaller fire particles can. This 
explanation is preceded by an account of the conditions under 
which homogeneous masses consisting only of (1) earth, or (2) water, 
or (3) air, can or cannot be dissolved. 


60E. The compounds of both (earth and water) which are soluble 
by fire, but not by water, are compacted in that manner for 

the following reason. 
(1) Masses of earth are not dissolved by fire or air, because 


1 The yi xepayis of Critias 111D is the natural potter’s clay, impervious to 
water. But ‘ brittle’ seéms to show that Plato here means earthenware 
or pottery. Ar., Meteor. 383a, 20, gives xépapos omrupevos as an example 
of a soft, but not liquid, substance, that does not thicken but solidifies, when 
the moisture leaves it. 

4 Meteor. 383b, 9, mentions a group of substances solidified by dry heat, 
namely (1) «épajos and ‘some kinds of stone (A‘@wv) that are formed out of 
earth burnt up by fire, such as millstones’ (ofov of pvAia) ; these are insoluble 
by liquid; (2) natron (virpov) and salt, which are soluble by liquid. If 
virpov (FY), the variant for Airpoy (A), is read in the next paragraph below 
(p, 8), this group corresponds to Plato’s. This suggests that we should read ° 
Ai@os <pvAias>, which is mentioned as a specially hard kind of stone, Hipp. 
Maj. 392p. In Aristotle ‘ millstone’ apparently means lava. He says it 
can be melted (by heat) and become fluid, and that when the ‘ fluid mass 
begins to solidify (by cooling) it is black, and it comes to be like lime (riravos)’. 
Another possibility is Xi@os <Amapaios>; see A.-H. on our passage. 

3 ritpov A, virpov FY. 

‘ Reading xar’ dvOpwawy vopov with Bernadakis, on Plut., Qu. Conv. 984F, 
IThdtwvos 8¢ rav addy odpa Kata vépov avOpwrwv OeodiArdotarov elvar dacKovros. 


(Cf. Tr., p. 426.) 
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60Er. their particles are smaller than the interstices in the texture 
of earth, so that, having plenty of room to pass through 
without forcing their way, they do not loosen the earth but 
leave it undissolved ; whereas the particles of water, being 
larger, make their passage through by force and so loosen 
the earth and dissolve it. Earth, then, is dissolved in 

61. this way by water only, when it is not forcibly compressed ; 
but if it is so compressed only fire can dissolve it, for no 
entrance is left for anything but fire. (2) Water, again, 
when most forcibly compressed is dispersed by fire only; 
though when the consistency is weaker, both fire and air 
disperse it, air by its interstices, fire actually breaking it 
down into its triangles; while (3) air forcibly compressed 
cannot be resolved by anything save into its elements, and 
when not so compressed, is dissolved only by fire. 


The upshot of this parenthesis on the dissolving of earth, water, 
and air, in so far as it concerns the class of substances under con- 
sideration (such as glass and wax), which are compounds of earth 
and water, is as follows. It has to be explained why these com- 
pounds can be dissolved by fire, but not by water. Both the earth 
and the water contained in them are highly compressed, and we 
have seen that in that state of compression earth and water alike 
yield no entrance to the larger bodies ; only fire is small enough 
to find a way in between the particles. Hence water from outside 
can only flow harmlessly over the surface of glass or wax, while 
fire can enter the interstices between the water particles in the 
compound and melt it, in the same way that water can dissolve 
earth that is not too closely packed. 


61. So in these bodies compounded of earth and water, so long 
B. as water occupies the interstices of the earth in such a body, 
though these may be forcibly compressed, the particles of 
water assailing it from outside can find no entrance, so that, 
flowing round the whole mass, they leave it undissolved ; 
whereas the particles of fire make their way into the interstices 
between the water particles and, acting upon them—fire upon 
water—in the same way that water acts upon earth,! are 


1 Reading roéro zip tdwp with Cook-Wilson and Tr., as symmetry demands. 
aépa can be explained as a dittography of the dwep- which follows, displacing 
véwp. Rivaud retains dépa at the cost of mistranslation: ‘ elles agissent sur 
eau comme eau sur la terre ou le feu sur l’air.’ dmepydtecOar with double 
accus. meaning ‘to do something to something’ occurs at Charm. 173A. 
Water acts on loosely compacted earth by forcing its way through and so 
driving apart the earth cubes (60E, 7). 
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618. the only agents that can cause the compound body to be 
dissolved and set flowing. Of these compounds, some 
contain less water than earth, namely all kinds of glass 

c. and any varieties of stone that are called fusible; others 
contain more water, namely all the substances with a con- 
sistency like that of wax or incense. 


61c-64A. Tactile qualities, as they appear to sensation and perception 


Starting from space, the ultimate factor reached in the analysis 
of the bodily, Plato has now built up the primary bodies, illustrated 
the possibilities of transformation within or between their various 
grades, and finally reached the recognisable and nameable compound 
substances found in Nature. A few of these have been described 
in some detail, so as to illustrate the sort of way in which the 
theory could explain their observed properties, although their 
structure is beyond the range of observation and the whole amounts 
to no more than a likely account. 

Thus, from the fresh starting-point of the second Part, we have 
returned, as it were from below, to the point reached from above 
at the end of the first Part—the senses and their external objects. 
So far these objects have been considered as they are supposed to 
exist in their own right, independently of the effects which they 
produce in commerce with sentient organs. But, as Plato now 
remarks, since our knowledge of their existence is due entirely to 
sensation and perception, their properties could not be mentioned 
save in terms implying our perception and so anticipating the 
account, which has not yet been given, of the organs of sense and 
the sentient part of the soul. The next section deals with certain 
qualities common to all external bodies and perceived by the sense 
of touch, which is diffused over all the fleshy parts of the living 
organism: hot and cold, hard and soft, heavy and light, smooth 
and rough. Some attempt is made to connect the character of 
our sensations with the supposed structure of the external objects. 


61c. We have now, perhaps, sufficiently illustrated the varieties 
due to diversity of shapes, combinations, and transformations 
of one body into another. Next we must try to make clear 
how it is that they come to have their qualities. 

First, then, our account at every point must assume the 
existence of sensation; but we have not yet described the 
formation of flesh and all that belongs to flesh, or the mortal 
part of soul.t Yet no adequate account can be given of 

1It has been stated (424) that the implanting of the immortal part in a 
body entails, of necessity, the faculty of ‘sensation (atc@yos) arising from 
violent affections’, pleasure and pain, desire and passion. But the only 
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61p. these apart from all those qualities that are connected with 
sensation, nor yet of the latter apart from the former; and 
to treat of both together is hardly possible. We must, then, 
first assume one side, and afterwards turn back to examine 
what we have assumed. So, in order that our account may 
proceed from the kinds of body to their qualities, let us take 
for granted what is involved in the existence of body and 
soul.? 


‘Qualities (affections) connected with sensation’ (ra 

6oa, aicOntixd) are distinguished from those properties which bodies 
are supposed to possess in the absence of any sentient being, such 
as the shapes of the microscopic particles, which are never perceived. 
We know from the Theaetetus that external objects cannot properly 
be said to be white, or hot, or sweet in themselves. Before they 
come within range of some sentient organ they possess only ‘ the 
power of acting or being acted upon’, and the same is true of the 
organ itself. Only when organ and object are in commerce with 
one another Is the organ affected in such a way that (if the change 
penetrates through the body and reaches the soul) we have the 
sensation we call ‘ seeing white’ or ‘ feeling hot’. And it is only 
while this situation endures that the object becomes white or hot 
for the percipient. Thus the ‘affection’ of the organ and the 
‘ affection ’’ of the object occur (to use Plato’s phrase) as ‘a pair 
of twins’, born of the marriage between the two. It is with such 
affections that the present section is concerned, and, among them, 
only with those belonging to the generally diffused sense of touch. 
It may be noted that here, where we are approaching this subject 
as it were from below, we proceed from the lowest of the senses, 
touch, through taste and smell, to the highest, hearing and sight. 


61D. First, then, let us see how it is that we call fire ‘hot’. We 
may study this question by observing the rending and cutting 

effect of fire upon our bodies. We are all aware that the 

E. sensation is a piercing one; and we may infer the fineness 
of the edges, the sharpness of the angles, the smallness of the 
particles, and the swiftness of the movement, all of which 
properties make fire energetic and trenchant, cleaving and 
piercing whatever it encounters. When we recall the forma- 

62. tion of its figure we see that this substance, more than any 


senses so far dealt with in any detail were sight and hearing (458 ff.), not 
touch, and nothing has yet been said about the differences of quality as 
perceived in colours and sounds. 

1 The mortal parts of the soul and the main bodily organs are reserved for 
the third part of the discourse, from 69A onwards. 
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62. other, penetrates the body and divides it minutely and 
naturally gives the affection we call ‘hot’ its quality and 
its name. 

The opposite quality is obvious enough, but it shall not 
go without an explanation. The particles of fluids in the 
neighbourhood of the body, when they enter it, thrust out 
the particles smaller than themselves,? and not being able 
to insert themselves into their places they compress the 
moisture in us and solidify it by reducing what was not 

B. uniform and was therefore in motion to immobility, resulting 
from uniformity and compression. But a thing that is 
unnaturally contracted struggles, pushing itself apart again 
into its normal state. This struggling and shaking is called 
trembling and shivering ; and the name ‘cold’ is given to 
this affection as a whole and to the agent producing it. 

‘Hard’ is applied to anything to which our flesh yields, 
“soft ’, to anything that yields to flesh; and hard and soft 
things are also so called with reference to one another. A 
thing is yielding when it has a small base; the figure com- 

c. posed of square faces, having a firm standing, is most stub- 
born ; so too is anything that is specially resistant because 
it is contracted to the greatest density. 


It is probable that Plato is here improving on Democritus, whose 
account of sensations presents parallel attempts to connect the 
character of a sensation with the shapes of the atoms in the body 
which yields it.2 This line of explanation was pursued further by 
the later atomists of ancient and modern times. Meyerson * quotes 
the following from Lémery (Cours de Chymte, 1675) : 


“Comme on ne peut pas mieux expliquer la nature d’une chose 
aussi cachée que lest celle d’un sel, qu’en attribuant aux parties 
qui le composent des figures qui correspondent 4a tous les effets 
qu'il produit, je dirai que l’acidité d’une liqueur consiste dans 
des parties de sel pointues, lesquelles sont en agitation ; et je ne 


1As if @epuds were xepuds. But cf. Crat. 412p ff. Sixatcov = dta-tov 
(rdxoTov, Aerrérarov) = mip OF to Bepyov. 

2 I take these smaller particles to be fire and air (not a smaller grade of 
water-particles). Cf. the descriptions of cooling by loss of fire-particles (594), 
and of freezing by isolation of water-particles from fire and air and consequent 
increase of uniformity (59D, E). There seems to be no reason why larger 
water-particles from outside should expel smaller water-particles already 
present in the body; and we do not in fact sweat when we are getting cold. 
The moisture in us is not expelled but compressed. 

* Theophr., de sens. 60 ff., compares and contrasts Democritus’ treatment 
with Plato’s. 

* De VExplication dans la science i, 285, 
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crois pas que l’on me conteste que l’acide n’ait des pointes, 
puisque toutes les expériences le montrent; il ne faut que le 
gotiter pour tomber dans ce sentiment: car il fait des picote- 
ments sur la langue semblables ou fort approchants de ceux que 
l’on recevrait de quelque matiére taillée en pointes trés fines ’, etc. 


Theophrastus, however, emphasises, as a point of difference 
between Democritus and Plato, that Democritus reduced all sensa 
(aioOnta) to ‘ affections of the sense which undergoes alteration ’, 
whereas Plato did not deprive them of their independent reality 
(gvoic, cf. 61, xad’ adta rowdy taic otvalaic). Plato does, in fact, 
say in the Theaetetus that the physical object which causes my 
sensation of whiteness (hotness, etc.), although it is not white 
when no one is perceiving it, is ‘ saturated with whiteness ’ when 
it is perceived, and ‘ becomes a white thing’ (156E). He thus 
speaks as if the object acquired, for so long as it is perceived, a 
quality which it does not possess at other times. The particles of 
fire have sharp points and fine edges at all times. These character- 
istics, consequently, cannot constitute its hotness; and it is hard 
to see how the hotness can have ‘ independent reality ’, unless this 
means that it is an object of which I am aware in perception rather 
than a change that occurs in the sense organ or a quality of my 
sensation.1_ As we have seen, however, Plato differs from Demo- 


1 Tr. (p. 430 ff.) holds that Plato is speaking of perceptible qualities that 
are not dependent on the mind of a percipient. Neither our bodies nor our 
minds play any part in making them. The objective fact of which we are 
directly aware in the sensation itself is ‘ that our flesh is being lacerated or 
pierced by the “ hot’’ body—as wholly ‘“‘ objective ”’ a process as the cutting 
ofaloafbyaknife’. ‘The wda@qjpa which we call depucy is thus as strictly a xaos 
of the particles of fire as the penetrating of a loaf is a wafos of a bread-knife. 
In both cases, to explain fully the wa@nya of the knife or of the fire, we have 
to take into account what it does to a second body. The second body is not 
necessarily my own. The fire divides a log of wood which it sets on fire 
exactly in the same way and for the same reason that it divides my flesh. 
Only it is due to the fact that I have a body and that my sensations are 
aroused in connexion with it that heat is a directly ‘‘ sensed ’’ object. If I 
had no body, or none which the tetrahedra of fire could penetrate, fire would 
still be depudv, but its heat would no more be directly revealed to me by sense 
than the distinctive character of a magnetized iron bar is. It would be in 
the coals, but it would be something inferred, not felt.’ 

This account seems to be incompatible with the Theaetetus, which asserts 
that the sense-organ does play a part in making the hotness we perceive, 
and that fire is not hot save when perceived. What resides at other times 
in the coals is not hotness, but the power of producing sensation and hotness 
in conjunction with the organ. When the fire pierces and lacerates the 
insensitive log there is, strictly, no hotness in the fire or in the wood. 

I am assuming that the theory of sensation in Theaetetus 155D ff. is Plato’s 
own (see Plato’s Theory of Knowledge, 49); and Tr. admits that ‘ from Plato’s 
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critus in that his particles are not impenetrably solid lumps, but 
contain ‘motions (changes) and powers’. These may be called 
independently existing qualities, which can cause in our souls 
sensations such as feeling hot. 

Hard and soft seem to have less claim than hot and cold to be 
qualities distinct from the characteristics possessed by bodies at 
all times, whether perceived or not. The next pair, heavy and 
light, have as little.1 These two pairs of opposites are the two 
which Democritus connected with the inherent properties of his 
atoms and did not treat as mere ‘ affections of the sense ’.2 Plato 
himself remarks that bodies are called hard or soft ‘ with reference 
to one another’, apart from any sentient organ. 


62c. ‘Heavy’ and ‘light’ may be most clearly explained by 
examining them together with the expressions ‘ above’ and 
~ “below ’. It is entirely wrong to suppose that there are by 
nature two opposite regions dividing the universe between 
them, one ‘ below ’, towards which all things sink that have 
bodily bulk, the other ‘above ’, towards which everything 
is reluctant to rise. For since the whole heaven is spherical 
D. in shape, all the points which are extreme in virtue of being 
equally distant from the centre, must be extremities in just 
the same manner; while the centre, being distant by the 
same measure from all the extremes, must be regarded as 
at the point ‘ opposite ’ to them all. Such being the nature 
of the ordered world, which of the points mentioned could 
one call either ‘above’ or ‘below’ without being justly 
censured for using a quite unsuitable term? The central 
region in it does not deserve to be described as being, in its 
nature, either above or below, but simply at the centre ; 
while the circumference is not, of course, central, nor is 
there any difference, distinguishing one part of it from 
another with reference to the centre, which does not belong 
equally to some part on the opposite side.® 


own point of view, the theory would be perfectly acceptable as an account 
of ‘‘ pure”’ sensation’ (Plato, the Man and Hts Work, 1926, p. 330). But, 
on Tr.’s peculiar theory, the doctrine here belongs to Timaeus and may not 
be acceptable to Plato. 

1 Timaeus Locrus (100E) separates this pair from the others, remarking 
that, ‘ though they are distinguished by touch, reason defines them by the 
inclination towards, or away from, the centre’, or ‘ by their tendency to 
move towards their own region’ (gow@ mori rav ywpar). 

2 Theophr., de sens. 61-62, 68. 

3 Taking 7 with paov. No part has the property of ‘ being above (or 
below) the centre ’, or has any better right to that description than a point 
on the opposite side. This is the counterpart of the statement above, that 
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62D. When a thing! is uniform in every direction, what pair 
of contrary terms can be applied to it and in what sense 
could they be properly used? If we further suppose that 
there is a solid body poised at the centre of it all, this body 

63. will not move towards any of the points on the extremity, 
because in every direction they are all alike; rather, if a 
man were actually to walk round and round that body, he 
would repeatedly stand at his own antipodes and call the 
same point on its surface ‘above’ and ‘ below’.2 For the 
whole being spherical, as we said just now, there is no sense 
in speaking of one region as above, another below. 

As to the source of these terms and the things to which 
they really apply and which have occasioned our habit of 
using the words to describe a division of the universe as a 

B. whole, we may arrive at an agreement, if we make the 
following supposition. Imagine a man in that region of the 
universe which is specially allotted to fire, taking his stand 
on the main mass towards which fire moves, and suppose it 
possible for him to detach portions of fire and weigh them 
in the scales of a balance. When he lifts the beam and 

c. forcibly drags the fire into the alien air, clearly he will get 
the smaller portion to yield to force more readily than the 
greater ; for when two masses at once are raised aloft by 
the same power, the lesser must follow the constraint more 
readily than the greater, which will make more resistance ; 
and so the large mass will be said to be ‘ heavy ’ and to tend 
‘ downwards ’, the small to be “ light ’ and to tend ‘ upwards ’. 
Now this is just what we ought to detect ourselves doing 


the centre cannot be called ‘ above ’ the ‘ lower’ hemisphere or ‘ below’ the 
‘upper’ hemisphere. The next sentence asks to what these contrasted 
terms, above and below, can be applied, if neither the centre nor any part 
of the circumference exhibits any corresponding difference of nature. 

1 This paragraph is in general terms, referring to any spherical figure, at 
the centre of which is a solid body. It applies to the actual universe, because 
this has a solid body at its centre, viz. the Earth. 

4 The connection between the two parts of this sentence becomes clear if 
we take the first part to mean that there is no reason why the central body 
should fall down in any direction, because there is no ‘ down’ for it to fall 
towards. On the contrary, the supposed traveller will be using ‘ above ’ and 
‘ below ’ with reference to every direction in succession, since at any moment 
he will think he is ‘ on the top ’ of the body which is ‘ beneath him’. Neither 
word, accordingly, stands for any inherent difference between the parts of 
the central body or of the universe as a whole. Paraphrasing this passage, 
Aristotle (de caelo, 308a, 20) assumes as a matter of course that the body 
round which the traveller walks is the earth, which actually occupies the 
centre of Plato’s world. 
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63c. here in our own region. Standing on the Earth, when we 
are trying to distinguish! between earthy substances or 
sometimes pure earth, we are dragging the two things? 
into the alien air by violence and against their nature; both 
D. cling to their own kind, but the smaller yields more readily 
to our constraint than the larger and follows it more quickly 
into the alien element. Accordingly we have come to call 
it ‘light’ and the region into which we force it ‘ above’ ; 
when the thing behaves in the opposite way, we speak of 
“heavy ’ and ‘ below’. Consequently, the relation of these 
things to one another must vary, because the main masses 
of the kinds occupy regions opposite to one another: what 
is ‘light’ or ‘heavy’ or ‘ above’ or ‘ below’ in one region 
will all be found to become, or be, contrary to what is ‘ light ’ 
E. or ‘heavy’ or ‘above’ or ‘ below’ in the opposite region, 
or to be inclined at an angle, with every possible difference 
of direction.? The one thing to be observed in all cases, 
however, is that it is the travelling of each kind towards its 
kindred that makes the moving thing ‘heavy’ and the 
region to which it moves ‘ below ’, while the contrary names 
are given to their opposites. So much for the explanation 

of these affections. 

As for the qualities ‘smooth’ and ‘rough’, anyone, I 
suppose, could see how they are to be explained. Roughness 
is due to a combination of hardness and unevenness, smooth- 

64. ness to evenness combined with closeness of texture. 


. Plato’s account of ‘ heaviness ’ and ‘ lightness’ is based on the 
axiomatic principle, already many times invoked, that bodies of 
like nature have a natural tendency to come together, fire to fire, 
earth to earth, and so on. He also assumes that the strength of 
this tendency varies with the size of the mass of fire (etc.) in 
question ; the smaller of two similar masses makes the less resistance 
to the violence which would force it away from its kind. Given 


Fraccaroli and Tr. translate ‘weigh’, but produce no 
proof that the middle forac@a: ever has this sense. At Rep. 36E, the word 
means ‘set in contrast’: Siacrnowpeba rév re Stxatcrarov Kal tov aduxwrarov 

. tls otv 7 Sidoracis. Here I take ducrduevor to mean ‘trying to dis- 
tinguish ’ which of two lumps of an earthy substance is the heavier by com- 
paring or contrasting their behaviour when weighed. 

2 duddrepa. The two portions weighed against one another in the hands or 
in the two scales of a balance. 

3 Thus, Earth being at the centre and fire all round the circumference, so 
that ‘ the main masses occupy opposite regions ’, the line along which a stone 
falls to earth or fire rises will be in a different direction for every point on 
the Earth’s surface. 
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these objective properties of all bodies, he can explain why one mass 
feels heavier (or lighter) than another, and how it will depend on 
the situation of the observer whether it feels lighter or heavier. 

He begins by dismissing the popular notion that the universe is 
divided into two regions, ‘ above’ and ‘ below ’ or ‘ up’ and ‘ down ’, 
and that all bodies move of themselves downwards, and can only 
be made to move upwards by force. For this he substitutes his 
own picture of the finite spherical universe (so ordered by Reason), 
where the opposition is between the centre and the circumference. 
All points on the circumference are equally ‘opposite to’ the 
centre, and neither the centre nor any part of the circumference 
can properly be described as ‘ above’ or ‘ below’. How then, he 
asks, have we come to use these terms as we do? 

His answer involves the further doctrine, previously stated, that 
the main masses of the four primary bodies are situated in regions 
proper to them. We have learnt that this is a consequence of the 
natural tendency of like towards like, operating within the finite 
spherical shape imposed by Reason on the chaos of motions in the 
Recipient (58A—-c). It has all through been implied, as an obvious 
fact, that in the ordered world the four bodies are arranged, not 
merely like with like, but in a definite order : fire round the circum- 
ference (where it is the chief constituent of the stars’ bodies), next 
the spheres of air and water, and earth at the centre. It seems to 
me impossible to doubt this; and it follows that the Earth in 
Plato’s system must be (as Aristotle says) ‘ situated at the centre ’. 
I cannot conceive that the proper region of the main masses of 
earth and water could be the point occupied at any given moment 
by a planetary Earth revolving at some distance from the centre ; 
while the rest of the central region would be occupied presumably 
by air; for, as we have seen (pp. 124 ff.), there is no hint of any 
Central Fire. If Plato had meant this, he could not have failed to 
state clearly a view so foreign to his readers’ natural assumptions. 
If we ask why the four bodies are arranged in this order rather than 
in any other, the answer may perhaps be found in the statement 
(568) that, of the three bodies formed of the same elementary 
triangle, fire is the most mobile and ‘ the lightest, as being composed 
of the smallest number of similar parts’, air stands next, and then 
water. Obviously, the mere principle that like things come together 
will not by itself account for the arrangement actually observed. 
Plato may intend to account for it by supposing that, since the 
chaotic motions of the primary bodies are confined within the 
circular revolution due to the World-Soul, the more nimble and 
mobile bodies would tend to be thrust outwards, nearer to the 
surface, i.e. the circumference. If so, the actual arrangement 
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could be connected with their intrinsic properties and structure. 
But this point is left in some obscurity. 

This is not the same thing as to say that fire is ‘ absolutely 
light ’ or earth ‘ absolutely heavy’. Moreover, if the transition 
from chaos to cosmos never actually occurred and the four main 
masses have always occupied their present concentric spheres, the 
behaviour of smaller masses can be accounted for simply by the 
overpowering attraction exercised by the main mass in the region 
it actually occupies. The smaller mass will move towards the 
larger, not vice versa, and any part of the main mass will resist 
an attempt to tear it away into an alien region. We are here 
concerned with senstble qualities. The reason why a stone feels 
heavy lies in this resistance. Fire would feel heavy to a man 
standing on the inner surface of the main mass of fire and trying 
to lift a portion of fire into the air. In this way we may think of 
“heaviness ’ as analogous to colour. A body has strictly no colour 
save when some eye is seeing it; there is in the body itself only 
the ‘ power ’ to give rise to a perception of colour in co-operation 
with a sentient organ. Similarly, a body has intrinsically only the 
tendency to move towards its like; by calling it more or less 
‘heavy’ we may mean only the consequent resistance that we 
experience when we contribute, on our side, the effort that is 
resisted. In this sense, ‘ heaviness’ is the name of an ‘ affection ’ 
that we feel, rather than of any property independently existing 
in the bodies outside. 


644-658. Pleasure and Pain 


So far, the only sensible qualities considered are those which are 
perceived by the sense of touch, diffused all over the fleshy parts 
of the body. The next paragraph deals with the pleasurable or 
painful character of the affections produced in the subject. We 
are still concerned with ‘ common affections of the body as a whole ’. 
There are, in the first place, the motions set up in the particles 
composing various organs of the body. When these motions 
penetrate to the consciousness, sensation follows in the soul; but 
they may die away and be lost before the consciousness is 
reached. Finally, sensation may or may not be attended by 
pleasure or pain. 


644. Concerning the affections common to the body as a whole 
the most important point that remains to be considered is 
the explanation of the element of pleasantness or painfulness 
in those which we have just discussed ; and further all those 
affections which, having attained to sensation through the 
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644. organs of the body, may be also accompanied by inherent 
pains or pleasures.! 

Now in seeking the explanation of any affection, whether 
perceptible or imperceptible, we must begin ® by recalling 
the distinction drawn earlier between what is mobile in 

B. structure and what is immobile; all the explanations we 

are bent upon discovering are to be sought along this line. 
When something that is naturally mobile is invaded by even 
a slight affection, it spreads it all round, one particle passing 
on the same effect to another, until they reach the conscious- 
ness and report the quality of the agent. The immobile, 
on the other hand, being too stable to spread the motion 
round, merely suffers the affection without setting any of 
c. its neighbours in motion; accordingly, since the particles 
do not pass it on one to another, the original affection remains 
in them incapable of transmission to the living creature as 
a whole and leaves the subject without sensation. This is 
the case with bone and hair and all the other parts in our 
bodies that are composed chiefly of earth; whereas the 
previously mentioned conditions apply to sight and hearing 
above all, because in them fire and air play the largest part. 

The nature of pleasure and pain, then, must be conceived 

D. as follows. An affection which violently disturbs the normal 

state, if it happens all of a sudden, is painful, while the 
sudden restoration of the normal state is pleasant ; these 
are perceptible, whereas a gentle and gradual change of 
either sort is imperceptible. 

Any process, however, that takes place with great facility 
yields perceptions ° in the highest degree, but is not attended 
by pain or pleasure. Such are the affections that occur in 
the visual ray itself, which was, in fact, described earlier as 
a body formed in the daylight in intimate connection with 
our own.* No pain is set up by cuts or burns in this ray 

1 In this sentence the first part refers to the ‘ affections ’ above discussed, 
viz. qualities of objects as perceived, and what is meant by calling these 
pleasant or painful (capable of causing pleasure or pain to a sentient being). 
The second half refers to ‘ affections’ occurring within the body and trans- 
mitted through the organs to the soul, where they ‘ acquire’ sensation with 
(or without) pleasure or pain. 

* de is explained by dvamimrpondpevn: ‘in the following way, namely 
by recalling...’ Cf. 61D, dd oxomoivres . . . ewonbévres. 

* Literally ‘is perceptible’, but the perception in the following instance 
of vision is perception of colour, not of the disturbance, which yields no 
sensation at all, either pleasant or painful. 

*cuudves judy. At 45D, oupdues 7H dép. meant ‘ coalescing with the air ’. 
The genitive jar is supported by the analogy of cvyyerjs and ovpduros (A.-H.). 
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64D. or by anything else that is done to it, nor yet pleasure whe, 
E. it returns to its former condition, although there are inten: 
and very distinct perceptions, according as it is acted UPoy 
and itself meets and touches any object; for no violeng 
whatsoever is involved when the ray is severed and comm, 
together again.1 On the other hand, organs consisting ‘e 
larger particles, which yield to the agent reluctantly 
pass on the motions to the whole, have pleasures and - 
pains while they are being ousted from their normal state. 
65. pleasures while this is being restored. Those in which the 
departure from the normal state? or depletion is gradual, 
while the replenishment is sudden and on a large scale, are 
sensible of the replenishment, but not of the depletion, and 
so afford to the mortal part of the soul ® intense pleasures, 
but no pain. This is plain in the case of sweet smells. 
Where the disturbance of the normal state is sudden, and 
the restoration gradual and difficult, the opposite results are 
B. produced ; as may be observed in the case of cuts or burns 
in the body. 


Plato here connects his own doctrine of bodily pleasures and 
pains, most fully set forth in the Philebus, with his theory of the 
particles, whose shapes make them comparatively easy or difficult 
to dislodge. Sensation of any kind occurs only in the soul, as a 
result of changes or movements transmitted through the bodily 
organs from the objects outside. In perception, the active quality 
(dvvautc) of the object is thus finally ‘ reported ’ to the conscious- 
ness: we see a colour, hear a sound, and so on. The first point 
is that the organs and external media in the case of sight and 
hearing consist of specially mobile particles (fire and air), and 
consequently the qualities are reported with exceptional intensity 


1T understand (with Tr.) S&idxpiots and avyxpuns to mean the dislocation 
of particles by cuts, burns, etc., and their return to their normal condition. 
This is not felt by us because it is so easily effected that no ‘ violence ’ is 
required on the part of the agent. 

® droxwphoes éavta@yv ‘ departures from themselves’. This phrase is simply 
a variant for the dzraAAorptoicGa. of the next sentence. c¢auvrdv would be 
superfluous if dwoydpnots meant ‘ wasting’. xévwois is such wasting as occurs, 
for example, in hunger. Neither word means here the evacuation of un- 
assimilated food, which follows on eating and is not associated with any 
possible pain of want. 

The addition of the lower faculties (by implication ‘ mortal’) to the 
‘immortal principle’ has been mentioned at 42a. The ‘ mortal part of the 
soul’ is mentioned where that passage is recapitulated at 69c, and indeed 
the expression has already been used at 61c. Tr.’s note here is therefore 
irrelevant. 
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and clearness, little being lost by friction on the way. The most 
earthy parts of the body, such as bones and hair, absorb the shock, 
and the motion dies away in them before it reaches the soul. 
Hence no sensation or perception results. 

. Pleasure or pain may or may not attend on sensation or percep- 
tion, when it does occur. Pain is due to a sudden and violent 
disturbance of the normal state. The nature of the disturbance is 
not specified, but it seems to be implied that it is a dislocation, and 
possibly a transformation, of the particles composing the organ. 
Pleasure is due to the sudden restoration. If either process is 
sufficiently gentle and gradual, no sensation occurs and consequently 
neither pleasure nor pain. In the Philebus the theory provides the 
basis for the distinction between the ‘ pure’ pleasures and the 
mixed, namely those which are preceded or accompanied by pains 
of want. The pleasures of smell, for example, are pure. As 
Archer-Hind remarks, Plato ‘seems to regard sweet odours as the 
natural nutriment of the nostrils, which suffer waste when those 
are absent; but the depletion is so imperceptible that it is only 
by a sudden restoration of the natural state that we become conscious 
that there has been any lack’. 

An apparent exception to the rule that violent disturbances 
cause pain is offered by the visual ray, regarded as an extension of 
the organ of sight. When we look at a candle-flame or pass a knife 
before our eyes, why do we not feel pain from the burn or the cut 
inflicted on the ray? This has to be explained by the extreme 
fineness and mobility of the fire particles composing the ray. 
These, it seems, yield so readily that nq ‘ violence ’ is called for on 
the part of the disturbing agent. So the ray yields no pleasant or 
painful sensation, although the perceptions of its proper objects 
are exceptionally intense and distinct. 


65B-66c. Tastes 


From the general account of tactual sensibility and of pleasure 
and pain we pass to sensations transmitted through special sense- 
organs: tastes, smells, sounds, colours. In each of these classes 
we distinguish a number of main groups by names such as (in the 
case of tastes) ‘bitter’, ‘pungent’, ‘sour’, ‘sweet’. These 
names roughly indicate the quality of the sensations we actually 
experience. The theory now attempts to connect the felt quality 
of a given class of sensations with the physical process supposed to 
occur in the sense-organ, which is itself to be explained by the 
inherent qualities of the external objects, connected with their 
structure as described earlier. 

Knowing nothing of the nerves, Plato supposes that the congue 
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possesses diminutive passages (‘ veins’). These are said to extend 
to the heart; but since nothing is said about their containing 
blood, they may be not blood-vessels, but very fine tubes conveying 
the liquid or liquefied substances we taste into the veins proper. 
The bulk of the nourishment we take travels down the gullet into 
the belly and is there digested and passed on into the blood-stream, 
which then feeds all parts of the body. But very small samples of 
it make their way directly into the blood-stream through these 
fine tubes, in which they are ‘ tested ’’ by the tongue and the sense 
of taste, so that we may be warned against swallowing unwholesome 
substances. Plato describes only the behaviour of various sub- 
stances in the tubes, which gives rise to sensations of sourness, 
pungency, etc., as soon as it is reported to the central seat of 
sensation. Presumably the disturbances are transmitted through 
the flesh of the tongue in the same way as in the case of touch. 
It is not implied that the message has to pass through the heart 
to reach the brain. 


65B. Some account has now been given of the common affections 
of the body as a whole and of the names bestowed on the 
agents that produce them; we have next to explain, if we 
can, the affections that occur in special organs of our bodies 
and, on the other side, how they are caused by the agents 
concerned. 

Cc. First, then, we must make clear to the best of our power 
what we omitted earlier in speaking of flavours,! namely the 
affections peculiar to the tongue. These, like most of the 
others indeed, appear to be due to contractions and dilations 
of some sort; and further they have more to do than any 
of the rest with degrees of roughness and smoothness. When 
earth particles,? making their way in at the small veins 
which serve the tongue as a sort of testing-instrument and 
extend to the heart, come into contact with the moist and 

D. soft flesh, as they are melted down they contract and dry up 


means (1) juice, (2) flavour (residing in a juice), (3) taste (as a 
sensation). Some references were made to the characteristic flavours of the 
juices (604, B) and of the varieties of earth compounds (60E£) ; but nothing 
was said about the corresponding processes set up in the tongue. 

2 Taking yywa pépyn as Subject (with A.-H., Tr., Fr.), not with xararnxdpeva 
(Rivaud, ‘ et y dissolvent les parties terreuses’) whichis passive. The reference 
seems to be to compounds of earth, loosely enough compacted to be soluble 
by water (60z). The moisture from the flesh melts them down into a state 
liquid enough for flavour to be perceptible ; for it is probable that (as A.-H. 
says) Plato holds with Aristotle (de anim. 422a, 17) that all taste is produced 
by substances in a liquid state, whether liquefied before or after entering the 
mouth. 
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65D. the veins. If comparatively rough, they are felt as ‘ astrin- 
gent’; if their roughening effect is slighter, as ‘ harsh ’. 

Substances which rinse the small veins and cleanse the 

whole region of the tongue are called ‘ acrid ’, if they produce 

this effect in excess and attack the substance of the tongue 

to the point of dissolving some part of it; such is the 

E. property of soda. Those which are less powerful than soda 

' and rinse the tongue to a moderate degree are saline without 

acrid roughness and rather produce an agreeable sensation. 

Others, which absorb the warmth of the mouth and are 

softened by it, becoming fiery? and in their turn scorching 

that which heated them, mount upwards by virtue of their 

lightness to the senses in the head, cleaving whatever they 

66. encounter. On account of these properties all such sub- 

stances are called ‘ pungent ’. 

Again, there are the particles? of substances reduced to 

a fine texture by decomposition before they make their way 

into the narrow veins—particles that are duly proportioned 

both to the earthy and to the airy particles which the veins 

contain, with the result that they set these in motion and 

cause them to be churned round one another, and, as they 

are being churned, to form an enclosure and, as particles of 

one sort find their way inside particles of a different sort, 

to produce hollow films stretched round those that pass into 

the inside. Thus, when a hollow film of moisture, earthy 


1 There is no inconsistency, if the substances in question (which are not 
named) contain water or consist mainly of water, like the juices at 59E. 
The water particles can be transformed into fire. It has not (as Tr. alleges, 
p. 466) * been assumed all along that things get their flavours from the earthy 
particles they contain (yjwa pépn, 65D, 2)’. A.-H. instances the effect of 
mustard. 

2 Reading ra 8€ ad rdv: trav 8 adtrdy libri. (Cf. dca pev... 7a d€... 
va de, beginning the three previous sentences.) But the neuter plural required 
by é€xovra might be found in 76 rév mpoAeA = Ta mpodeA. (So Tr.) Unless the 
grammar is extremely irregular, xai before trois évotow must mean ‘ both’. 
The requirement seems to be that the entering particles of moisture shall 
have been reduced by decomposition to a grade fine enough to permit them 
to fill the interstices between both the earth cubes and the air octahedra in 
the passages. The nominative is left in suspense. 

3 The construction and meaning are here uncertain. This part of the 
sentence seems to describe the formation of a bubble by a stirring movement, 
producing a globular film of moisture enclosing air. aepinimrev can mean 
‘ surround ’, or ‘ encounter ’ (‘ jostle against one another ’, A.-H.), but hardly 
‘change their positions’. The notion of jostling seems superfluous. The 
preceding mepi d\AnAa and the following compounds of epi suggest rather 
that mepirinreww means that some particles (water) take up a position round 
others (air), form an enclosure (mep{Bodos : wepimizrew being a possible 
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66B. or pure as the case may be, is stretched round air, they 
form, as moist vessels of air, hollow globes of water. Some, 
composed of pure moisture making a transparent enclosure, 
are called “ bubbles’; while, if the moisture is earthy and 
stirs and rises all together, we speak of frothing and fermenta- 
tion. What is responsible for these effects is called ‘ acid’. 
An affection opposite to all those which have just been 
c. described is produced by an opposite cause. When the 
structure of the entering particles in liquids, being conform- 
‘able to the normal condition of the tongue, mollifies and 
smoothes the roughened parts and relaxes or contracts those 
which are unnaturally shrunken or dilated, and so thoroughly 
establishes the normal state, any such remedy for violent 
affections is always pleasant and agreeable, and has received 

the name ‘ sweet ’. 


66D-67A4. Odours 


Individual odours are as easy to recognise as tastes; but Greek, 
like English, has fewer adjectives (analogous to ‘ bitter’, ‘sour’, 
‘acrid ’, etc.) denoting the general character of a group of smells. 
The epithets we apply, if not drawn from the names of substances 
like spice and balm, mostly express only our likes and dislikes, 
especially the latter. Plato connects this difficulty of classification 
with the peculiar character of the particles composing odours. 


66D. So much for that matter. In the case of the faculty residing 
in the nostrils no definite types! are to be discerned. A 


passive of wepiBadrew). Cf. wepcorijvat , B, 4, and dvepwlevros Kal | 

bro vypdrntos Of the bubbles described at 83D. xvxdoBat is important (Theophr., 
de sens. 84, summarises the entire sentence in ra 6é€ xux@vra of€a), but am- 
biguous: ‘ mingle them together’ (A.-H.), ‘ mescolave’ (Fracc.), ‘ s’ émul- 
stonner’ ({Rivaud). I have supposed that epi ddnAa implies a circular 
stirring, which would account for the globular form of the bubble. The 
effect of this stirring is that the moisture (which may or may not be con- 
taminated with the earthy particles it finds in the veins) falls into position 
round the circumference (zepimimrev) and, as the airy particles (érepa) find 
their way inside the different (watery) particles, the action of the moisture 
produces out of itself and the air the final result—hollow films (xotAa) of 
moisture stretched round the air particles which get inside. I doubt whether 
eis Erepa evdudpeva (cf. els tas PrACBas evdvopevwy, 66A, 3) Erepa KotAa amrepydlecbar 
can mean ‘taking up other positions to form new hollows’ (A.-H., Tr.). 
The form of the phrase rather resembles 648, 7o pév yap xara dow 
edxintov . . . Sradidwow (sc. 1d maBos) KiKrdw pdpia Erepa Erépors Tabrov amepya- 


a, if udpia there be taken (as by A.-H.) in epexegetic apposition to 7 


1 ¢i8y, definite varieties of smell, which could be classified by names corre- 
sponding to ‘ sour’, ‘ pungent’, ‘ bitter’, etc., in tastes. ede in the next 
line plainly means type of regular figure (pyramid, octahedron, etc.). 
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66D. smell is always a half-formed thing, and no type of figure 
has the proportions necessary for having an odour. The 
veins of smell have a structure too narrow for earth and 
water and too wide for fire and air; hence no one has ever 
perceived any odour in any of these bodies; odours arise 
from substances in process of being liquefied or decomposed 
or dissolved or evaporated. They occur in the intermediate 
E. stage when water is changing into air or air into water. 
All odours are vapour or mist, mist being that which is on 
the way from air to water, vapour what is on the way from 
water to air; consequently, all odours are finer than water, 
grosser than air. Their nature is plainly seen when a man 
forcibly inhales the air through something that obstructs 
the passage of the breath: then no odour filters through 
with it; nothing comes but the air robbed of all scent. 
67. Accordingly, the diversities of odour fall into two sets. 
They lack names because they do not consist of a definite 
number of simple types.!_ The only clear distinction to be 
drawn here is twofold: the pleasant and the unpleasant. 
The unpleasant roughens and does violence to the whole 
cavity lying between the crown of the head and the navel ; 
the pleasant soothes this region and restores it with content- 
ment to its natural state. 


This account of the particles which enter the passages of respira- 
tion and give rise to sensations of smell adds some unexpected 
features to the earlier classification of sensible bodies. Hitherto 
we have understood that these fall into two classes: the four 
simple bodies and bodies compounded of two or more of these. 
The simple bodies consist each of regular polyhedra of uniform 
pattern in different grades of size. We are now told that no grade 
of any simple body is so proportioned to the size of the passages 
as to be capable of causing sensations of smell—a statement which 
seems very improbable. Thus all grades of pure fire, air, water, 
and earth are ruled out. We might expect that smell would be 
caused by some compounds of the simple bodies, analogous to the 
complex juices which we can taste. But compounds are also 
excluded, for no clear reason. Smell is occasioned only by vapour 
and mist, and these are apparently composed of particles of a third 
class, formed in the transitions between air and water, finer than 
the icosahedra of water and grosser than the octahedra of air. 

That particles of some shape suitably proportioned to the 


1 J understand zo\Aa to mean a definite number of species in which smells 
might be classified. So Tr., p. 473. 
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passages are intended, is clear from the whole context. ‘It would 
seem then ’, as Archer-Hind says,! ‘as if Plato conceived matter 
in its passage from air to water, or from water to air, to be made 
up of irregular figures intermediate in size between the particles 
of air and those of water.’ In the earlier description of these 
transformations (56c ff.), Plato spoke as if the triangles into which 
the figures of the simple bodies are broken down could wander 
about by themselves until they could reform into some regular 
solid. But at that stage the statement of the theory was by no 
means complete; we had not even learnt that there are many 
grades of size for each simple body. When this was added (57c), 
it became clear that the loose triangles might recombine in figures 
of the same pattern, but of larger or smaller grades, and we were 
told that this actually occurs in the case of water (58E). It may 
be that Plato is now adding a further possibility, which would 
remove the absurdity of supposing that triangular surfaces which 
are not the surfaces of any solid can stray about by themselves. 
Are we to understand that the triangles, on the way from one 
regular form to another, at every moment compose a series of 
irregular solids of intermediate size 2a third class of particles 
which are neither simple bodies nor compounds of simple bodies ? 
Between the fire-pyramid and the air-octahedron there is one such 
figure, the double pyramid with 6 faces. Between the octahedron 
and the icosahedron of water (the intermediate stages with which 
we are concerned) there is a whole series. If on any face of the 
octahedron we plant a tetrahedron, we obtain 3 new faces instead 
of r old one; that is, we increase the number of faces by 2. We 
can therefore obtain irregular figures of I0, 12, 14, 16, 18 faces 
between the octahedron and the icosahedron. In vapour and mist 
we shall then have perceptible bodies composed of such irregular 
particles. The fact that they are irregular and are rapidly shifting 
from one shape to another would explain the indefinite character 
of odours, which prevents us from giving their varieties distinctive 
names. 

It seems not unlikely that Plato is here disclosing a further 
feature of that ‘longer account’ which he held in reserve (548). 
Even so, the explanation of smell remains unconvincing. It is 
difficult to imagine that all the irregular intermediate particles can 

1 On 66£, inconsistently with A.-H.’s previous suggestion that ‘ the agent 
which excites smell is actually unformed matter’. Is there such a thing as 
unformed matter in Plato’s system ? 

*Cf. Tr., p. 471: ‘It is just then, when they are neither icosahedra nor 
octahedra but passing from one shape to the other by a series of intermediaries 


which are not “ regular’ polyhedra that they neither slip through the ¢Acfia 
without contact nor are too big to get into them at all.’ 
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be so different in size from any of the grades of water and of air 
that they can fit passages which no grade of water or of air can 
affect.+ 


67A-C. Sounds 


The section on sound is short and simple. The only distinctions 
mentioned—high and low, smooth and harsh, loud and soft—are 
connected with the motions of particles. Nothing is said about the 
differences of quality or timbre which we detect in our sensations. 


674. Third among the organs of sensation we are considering is 
hearing ; and the affections occurring in this field must now 

B. be explained. Sound we may define in general terms as the 
stroke inflicted by air on the brain and blood through the 
ears and passed on to the soul; while the motion it causes, 
starting in the head and ending in the region of the liver, 

is hearing. A rapid motion produces a high-pitched sound ; 

the slower the motion, the lower the pitch.?. If the motion 

is regular, the sound is uniform and smooth; if irregular, 
the sound is harsh. According as the movement is on a 

c. large or a small scale, the sound is loud or soft. Consonance 
of sounds must be reserved for a later part of our discourse.? 


The stroke transmitted through the air is said to be inflicted, 
not on the ear-drum, whose very existence is ignored, but upon 
the brain and blood, through the ears. Professor Onians * points 
out that in Homer and the earliest writers after Homer there is 
evidence for the belief that the breath of which sound consists 
‘ passes through the ears not to the brain but to the lungs. This, 
though it may seem foolish to us, is in fact a natural interpretation 
of the anatomy of the head, which shows an air passage direct 
from the outer air through the ear to the pharynx and so to the 
lungs. Aristotle remarks that the ear “ has not a passage (sdgo¢) 
to the brain, but has to the roof of the mouth’’. The passage is 
divided by the tympanum, its lower portion being known as the 
Eustachian tube. The sense of smell working by the indrawing 


1 Galen (Hippoc. et Plat., pp. 625 ff., Miller) suggests that the four other 
senses correspond to the four simple bodies: sight to fire, hearing to air, 
taste to water, touch to earth. Since there is no fifth simple body, smell 1s 
provided with something between air and water. 

2 Cf. Archytas, Vors. 35B, I, ra prev odv mori rrovra moti Tay alcOnow a ev 
amo 7av wAayav Taxd mrapayiverat Kat < loxupws > dféa paiverat, 7a 5€ Bpadéws Kal 
acbevads Bapéa Soxotvre Fev, werd. 

8 80a. The processes by which Plato imagined sound to be conveyed will 
be discussed on that passage. 

“ Origins of Gk. and Rom. Thought, pp. 65 ff., 81. 
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of the breath would form an obvious basis for comparison and 
analogy ’. On our passage Professor Onians remarks that the idea 
that the movement produced inside us extends from the head to 
the liver has not been satisfactorily explained. ‘It may well be a 
relic of the beliefs traced above that sound was breathed in through 
the ears to the @vud¢ in the chest and that breath reached the liver, 
and this would be helped by the consideration, e.g. in the passages 
from Aeschylus just discussed, that painful news reaches the liver ’. 

Diogenes of Apollonia and Anaxagoras regarded the ear as a 
mere channel for sound. Diogenes said that the air inside the ears 
is set in motion by the air outside and transmits this motion to the 
brain ; Anaxagoras, that the sound penetrates to the brain, striking 
on the hollow skull surrounding it.1 The author of the Hippocratic 
treatise On Flesh, xv, attacks this view on the ground that the 
brain, being soft and moist, cannot be resonant. 


67c-68D. Colours 


The earlier account of vision (45B) dealt only with the visual 
ray whose fire coalesces with the daylight. We have now to 
consider, from the side of the objects seen, the variety of colours. 

The difficulty of the following section arises partly from the fact 
that Greek adjectives denoting colours do not coincide with our 
own terms and are not easily identified, partly from the procedure, 
which begins by describing several varieties of fire-particles whose 
action on the visual ray produces different colour sensations, and 
then goes on to speak of compound colours as if they were pigments 
such as a painter makes by mixing other pigments. 


67c. There remains yet a fourth kind of sensation which demands 
classification, since it embraces a great number of diversities. 
They are known by the general name of colour, a flame 
which streams off from bodies of every sort and has its 
particles so proportioned to the visual ray as to yield sensation. 
D. Earlier we have explained merely how the visual ray arises ; 
so it is natural and fitting to add here a reasonable account 

of the colours, as follows. 

The particles that come from other bodies and enter the 
visual ray when they encounter it, are sometimes smaller, 
sometimes larger than those of the visual ray itself; or they 
may be of the same size. Those of the same size are imper- 
ceptible—‘ transparent ’, as we call them. The larger, which 
contract the ray, and the smaller which dilate it, are analogous 
to what is cold or hot to the flesh, and again to what is 


1 Theophr., de sens. 40, 28. 
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67D. astringent or burning (‘ pungent ’ as we call it) to the tongue. 

E. These are black and white, affections which are due to those 
particles and are similar in character, though occurring in 
a different field and for that reason presenting themselves in 
a different guise. The names should be assigned accord- 
ingly: ‘white’ to what dilates the visual ray, ‘ black’ to 
what contracts it. 

When the more piercing motion belonging to a different 
variety of fire falls upon the ray and dilates it right up to 
the eyes and forcibly thrusts apart and dissolves the very 
passages in the eyeball, it causes the discharge of a mass of 

68. fire and water which we calla tear. Itself consisting of fire, 
it meets fire from the opposite quarter leaping out like a 
flash of lightning, while the in-going fire is quenched in the 
moisture ; and in this confusion all manner of colours arise. 
The effect we call ‘ dazzling’; the agent which produces it 
‘bright ’ and ‘ flashing ’.} 

B. Then there is the variety of fire intermediate between these 
two, which reaches the moisture of the eyeball and is mixed 
with it, but is not flashing. The radiance of the fire through 
the moisture with which it is mingled yields blood-colour, 
which we call ‘ red ’.? 

Bright mixed with red and white produces orange. In 
what proportions they are mixed it would be foolish to state, 
even if one could know; the matter is one in which no one 
could be even moderately sure of giving either a proof or a 
plausible estimate. 


Up to this point colours have been described in terms of the 
larger or smaller fire-particles which stream off the coloured object. 
White, black, and red seem to be regarded as primary or simple 
colours,® familiar to Greek eyes from vase-paintings. The addition 
of ‘bright’ or ‘ flashing’ is puzzling. We are at first told that 
the dazzling effect gives rise to ‘ colours of all sorts’; but in the 


1“ Bright ’ and ‘ flashing’ are ranked as colours. This supports the belief 
that Greek terms for colour have more to do with differences of tone and 
brilliance than with differences of shade. 

2 So Aristotle, Meteor. 374a, 3, says that white light seen through a dark 
medium looks red (and he regards water as dark); e.g. the sun appears red 
through smoke or mist. 

* According to Aristotle, Meteor. iii, 2, 372a, 1 ff., the rainbow contains 
three colours, red (downodv), green (mpdowov), purple (dAovyydv), and some- 
times orange (fav@dv) between the red and the green. Red, green, and 
purple are, he adds, the only colours which painters cannot make by mixing. 
Democritus (Theophr., de sens. 73 ff.) recognised four colours as simple: 
white, black, red, pale yellow-green (yAwpév). 
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ast sentence ‘ bright ’ is treated as if it were a simple colour entering 
rith others, like white and red, into compounds. The first of the 
ompounds, orange, is still treated as a natural colour; the pro- 
ortions of the ingredients (which we should still naturally take 
o be various grades of fire) cannot even be plausibly guessed. 
{ere the method changes. We hear no more of differc.t varieties 
f fire-particles. Prescriptions are given for making compound 
igments out of the simple colours already named and orange. To 
he process of mixing pigments the statement that no one could 
1ake even a probable estimate of the quantities required seems 
ardly to apply. 


8c. Red blended with black and white is purple, or dark violet, 

when these ingredients are burnt to a further point and more 
black is added to the mixture. 

Tawny is formed by blending orange and grey, grey being 
a mixture of white and black ; while yellow is a combination 
of white with orange. 

White combined with bright and plunged in intense black 
results in a dark blue colour; dark blue mixed with white, 
in pale blue-green ; tawny and black, in green (?).1 


From these instances of the blending of pigments Plato now 
everts to the colours (considered as mixtures of varieties of fire 
varticles) which they ‘represent’ or, as it were, embody. His 
oncluding words seem to warn us that no practical experiments 
n mixing measured quantities of pigments can yield any certain 
nferences as to the exact quantities of fire-particles of various 
‘rades composing a colour. The proportions involved are, as he 
aid just above, inaccessible even to conjecture. 


8D. From these examples it will be sufficiently clear by what 
combinations the remaining colours should be represented 
so as to preserve the probability of the account. But any 
attempt to put these matters to a practical test would argue 
ignorance of the difference between human nature and divine, 
namely that divinity has knowledge and power sufficient to 
blend the many into one and to resolve the one into many, 
but no man is now, or ever will be, equal to either task. 


1 zpdatos is commonly taken to mean green like the leek (zpdaov), though 
\ristotle uses the form mapdowos and the substantive mpdaowv means ‘ hore- 
1ound ’, of which two varieties are described by Theophrastus, H.P. 6, 2, 5. 
f green is meant, the statement is not much more surprising than that the 
iddition of black to red should produce a ‘ bilious ’ colour (83B). Democritus 
-ompounded zpdowov of zopdupody (crimson) and toaris (woad-blue), Theophr., 
le sens. 77. 
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68E-69A. Conclusion 


The second part here ends with a reminder that it has been con- 
cerned throughout mainly with ‘ what comes about of Necessity ’. 
We must study necessary causes, though such study be only a 
sober amusement, because this is the only way of approaching the 
manifestations of rational purpose in Nature. Happiness will 
consist in apprehending these and conforming our own nature to 
the harmony which we find in the universe. Cf. 47B, c and goB. 


68E. All these things, then, being so constituted of necessity, 
were taken over by the maker of the fairest and best of all 
things that become, when he gave birth to the self-sufficing 
and most perfect god; he made use of causes of this order 
as subservient, while he himself contrived the good in all 
things that come to be. We must accordingly distinguish 
two kinds of cause, the necessary and the divine. The 
divine we should search out in all things for the sake of a 

69. life of such happiness as our nature admits; the necessary 
for the sake of the divine, reflecting that apart from the 
necessary those other objects of our serious study cannot by 
themselves be perceived or communicated, nor can we in 
any other way have part or lot in them. 


Ill. THE CO-OPERATION OF REASON AND “ 
NECESSITY 


69A-D. Recapitulation. Addition of the mortal parts of soul 


THE third part now opens with a brief recapitulation of the steps 
by which the account of the works of Reason in the first part led 
us to the same point that we have now reached once more, from 
the opposite quarter, in the analysis of what happens of Necessity : 
namely the point of contact between the individual soul and the 
external world in sensation and sense perception. In the first 
part the rational soul was framed by the Demiurge himself. The 
second part has analysed the bodily down to its foundation in 
Space, the Receptacle of all becoming, and then built it up again 
by introducing the element of regular geometrical shape, imposed 
upon the chaotic motions and powers. The interaction of the 
simple bodies so formed has been described mainly in terms of 
necessary causation with little reference to rational design. The 
third part is now to exhibit the co-operation of Reason and Necessity 
in the work of the created gods. Their task is to frame the mortal 


279 


CO-OPERATION OF REASON AND NECESSITY 69A-I 


parts of the soul and the bodily organs to house them. Hence. 
forward the interest of intelligent purpose again predominates. 
The distinction between the created gods and the Demiurge is not 
maintained. Throughout this last part of the dialogue, the work 
is done sometimes by ‘the gods’, sometimes by ‘the god’; at 
one place (714) plural and singular are used in the same sentence. 
Plato does not seriously mean that the divine souls of the stars 
take an active part in the making of other living creatures. Their 
creative function is as mythical as that of the Demiurge, from 
which it is no longer kept distinct. 


69A. Now that the materials for our building lie ready sorted 3 
to our hand, namely the kinds of cause we have distinguished, 
which are to be combined in the fabric of our remaining 
discourse, let us in brief return to our starting-point and 
rapidly trace the steps that led us to the point from which 
we have now reached the same position once more 2; and 

B. then attempt to crown our story with a completion fitting 
all that has gone before. 

As was said at the outset, these things were in disorder 

and the god introduced into them all every kind of measure 

In every respect in which it was possible for each one to be 

in harmonious proportion both with itself and with all the 

rest. For at first they were without any such proportion, 

save by mere chance,® nor was there anything deserving to 

« be called by the names we now use—fire, water, and the 
rest; but all these he first set in order, and then framed 

c. out of them this universe, a single living creature containing 
within itself all living creatures, mortal and immortal. Of 
the divine he himself undertook to be the maker‘; the 
task of making the generation of mortals, he laid upon his 
own offspring. They, imitating him, when they had taken 
over an immortal principle of soul, went on to fashion for 


1L. and S. (1927) cite, for the metaphorical use of dwAilw, Archyt., ap. 
Stob. 3, I, 108, dwAcopéva apera ao mavros TH Ovarw mabeos. 

2 The ‘ same position ’ is sensation and sense-perception, which we reached 
at the end of the first part (45B-47E), and have now reached again in the 
concluding paragraphs of the second part. The expression is condensed; 
but radrév can hardly bear any other meaning. 

* The reference is to those transient semblances of order which might 
occur without design in the chaos described at 53a by the mere attraction 
of like to like, or in the Atomists’ casual vortices, or in Empedocles’ system 
by the elements rushing through one another (cf. Ar., Phys. B4, 196A, 20 ff.). 

4 There is no suggestion in the Greek atrés of the ‘ lowly peasant ’ (avroupyds) 
whom Tr. (p. 495) connects with ‘ the thought of God humbling Himself in 
the service of His creatures ’. 
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69c. it a mortal body englobing it round about.! For a vehicle 

they gave it the body as a whole, and therein they built on 

another form of soul, the mortal, having in itself dread and 

D. necessary affections: first pleasure, the strongest lure of 

evil; next, pains that take flight from good; temerity more- 

over and fear, a pair of unwise counsellors ; passion hard to 

entreat, and hope too easily led astray. These they com- 

bined with irrational sense and desire that shrinks from no 

venture,? and so of necessity ® compounded the mortal 
element. 


69D-72D. The bodily seats of the two mortal parts of the soul 


The summary at the end of this section (72D) explains that it 
is concerned with the bodily habitations of the mortal parts of the 
soul and the reasons why they are situated in certain organs, 
separately from the divine part in the head. In the earlier passage 
above referred to (44D—458), the skull was described as the ‘ spherical 
body ’ in which the revolutions of the immortal soul were confined. 
The head, containing the brain and the divine part of the soul, is 
the human counterpart of the spherical body of the universe con- 
taining the revolutions of the World-Soul. The rest of the human 
body, as we have just been reminded, was treated as a ‘ vehicle’ 
(Synua, 44E), added because the head, unlike the body of the 
universe, requires to be carried about from place to place. So the 
trunk and limbs were there regarded as a machine for locomotion ; 
and the sense-organs situated in the fore part of the head, as 
instruments enabling the soul to find its way about. Only the 
eyes were dealt with in detail. The whole account was concerned 
with soul and body from the point of view of movement. 

But we learnt earlier, from the address of the Demiurge (424), 
that the implanting of the immortal soul in a body subject to 
perpetual waste and repair would entail certain necessary conse- 


1 The head, the ‘ spherical body ’ in which the revolutions of the immortal 
soul were confined (44D). The trunk and limbs were then added as a ‘ vehicle ’ 
to carry the head about. Cf. 73c, the god moulds the brain containing ‘ the 
divine seed’ into a spherical ball (wepupep amavrayf), and then epi rov 
eyxépador avrob adaipay mepierdpvevcev doreivny (E). 

2 émyxeipnri mwavros épwrt. The recollection of Eros, the son of Poros, 
avipetos dv Kal irns xal avvrovos (Symp. 203D) makes Tr.’s ‘ dare-devil lust ’ 
seem further from Plato’s meaning than A.-H.’s ‘ love that ventures all things ’. 

® Note dvayxaiws here and dvayxaia mabypara above (c, 8). The words 
echo the repeated references to necessity in the parallel passage (424) here 
specially referred to. The body and the concomitant desires and passions 
of the mortal soul are a necessary (indispensable) adjunct to the immortal 
part, if man is to exist on earth. Limited by this necessity, the gods have 
now to establish the mortal soul, as best they can, in suitable organs. 
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quences: sensation and perception, due to ‘ violent affections’ 
from without, pleasure and pain combined with desire, fear and 
anger and many other feelings and emotions, which would need 
control. These ‘necessary affections’ have now to be further 
considered. Sensation has already been exhaustively treated in the 
second part; pleasure and pain, as ‘common affections of the 
whole body ’, were analysed before the special senses were taken in 
detail (644-658). It remains to specify the bodily seats of the 
emotions and of the appetites connected with nutrition. These 
are housed in the organs inside the trunk: heart, lungs, belly, 
liver, spleen, etc. The position, structure, and functions of these 
organs are described, not from a physiological standpoint, but in 
relation to the feelings and appetites of the two inferior parts of 
the soul. The emphasis falls on the purposes they serve as the 
seats of feelings and desires that contribute to moral conduct ; 
little is said about their behaviour as indispensable means to the 
preservation of physical life. 

Two groups of organs corresponding to the mortal parts of the soul. 
—The organs, accordingly, are taken in two groups, separated by 
the diaphragm, corresponding to the higher and lower parts of 
the mortal soul already distinguished in the Republic. 


69D. Now fearing, no doubt, to pollute the divine part on their 
account, save in so far as was altogether necessary, they 
E. housed the mortal apart from it in a different dwelling-place 
in the body, building between head and breast, as an isthmus 
and boundary, the neck, which they placed between to keep 
the two apart. In the breast, then, and the trunk (as it is 
called) they confined the mortal kind of soul. And since 
part of it has a nobler nature, part a baser, they built another 
partition across the hollow of the trunk, as if marking off 
the men’s apartment from the women’s, and set the midriff 

as a fence between them. 


The Spinted part situated in the heart. The lungs.—Above the 
diaphragm are the heart and lungs. The heart is the seat of the 
Spirited element (td Ovuoedéc, Ovudc), which answered to the lower 
class of guardians in Plato’s commonwealth, the garrison or standing 
army, subordinate to the philosophic rulers and embodying, with 
their characteristic virtue of manly courage (dvdgeta), the element 
of force in government. They were mentioned in Socrates’ 
recapitulation at 17D. 


70A. ‘That part of the soul, then, which is of a manly spirit and 
ambitious of victory they housed nearer to the head, between 
282 


HEART AND LUNGS 


the midriff and the neck, that it might be within hearing of 
the discourse of reason and join with it in restraining by 
force the desires, whenever these should not willingly consent 
to obey the word of command from the citadel.1 The heart, 
then, the knot of the veins and the fountain of the blood 
which moves impetuously round throughout all the members, ? 
they established in the guardroom, in order that, when the 
spirit should boil with anger at a message from reason that 
some act of wrong is taking place in the members, whether 
coming from outside or, it may be, from the desires within, 
then every sentient part of the body should quickly, through 
all the narrow channels, be made aware of the commands 
and threats and hearken with entire obedience, and so 
suffer the noblest part to be leader among them all. 


Aristotle (de anim. 4034, 19), illustrating how soul is related to 
body as form to matter, gives anger as an example: the dialectician 
will define anger as desire for retaliation ; the physicist will describe 
the material aspect, ‘a boiling of the blood or heat 3 in the region 
of the heart ’. The two aspects are combined in Plato’s description. 
The rational part, as the headquarters of sense-perception, first 
becomes aware that an act of wrong is taking place in some region 
of the body. It sends down a message to the spirited element in 
the heart. Then the blood begins to boil and rush outwards 
through all the veins, so conveying to all the fleshy parts the 
impulse to quell the disturbance. 


70C. 


Moreover, for the throbbing of the heart when danger is 
foreseen or anger aroused, foreseeing that all such swelling 
of passion would come to pass by means of fire, they devised 
a relief by implanting the structure of the lung, soft and 
bloodless and moreover perforated within by cavities like a 


i The comparison of the intelligence in the brain to a sacred image set up 
in the acropolis of the body is attributed to Hippocrates in the Anec. Med. 
edited by Fuchs. Wellmann (Fr. d. gr. Aerzte, p. 19) thinks it may have 
occurred in a lost Hippocratic work. 

2 Cf. [Hippocr.] 7. xapSins, 7: the great artery and the thick vein are the 
fountains of man’s nature, and the rivers by which the body is watered. 
They carry the life of man, and if they are dried up, he dies. From the many 
points of contact between this treatise and Plato and Diocles, Wellmann 
concludes that it was written under the influence of the Sicilian medical 
school and in particular of Philistion (ibid., 107). 

® According to 7. xapSins, 6, the ‘innate fire’ (Zudurov wip) is seated in 
the left ventricle of the heart, together with the intelligence (yéun) which 
rules the rest of the soul (10). The blood is not naturally warm, as some 


suppose (12). 
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Plato has transferred the function of rational thought to the 
immortal wvy7 lodged in the head. His @vudg covers a much 
restricted field of consciousness ; it is now a part of the soul, no 
longer a material substance ; but it is still housed in the chest, its 
fury is the boiling of the blood, and it is mortal. The lungs are 
falsely described as bloodless.1 They receive the breath (which 
they dispense to the body, 84D) and some of the liquid we drink ; 
but their function emphasised in this context is merely to serve 
as a buffer for the throbbing heart and to cool it down. @vyde is 
now more closely associated with the blood than with the breath ; 
its seat is the heart, rather than the lungs. 

The Appetitive part situated in the belly. The liver and the spleen. 
—Below the diaphragm, the stomach is compared to a manger, to 
which the lower mortal part, the appetitive, is tethered like a 
stalled beast. Its region, extending as far down as the navel, is also 
tenanted by the liver and the spleen, for which relevant functions 
have to be provided. These have no connection with the physical 
function of the appetitive, namely nutrition. 


70D. That part of the soul whose appetite is set on meat and 
drink and all that it has need of for the sake of the body’s 
nature, they housed between the midriff and the boundary 

E. towards the navel, constructing in all this region as it were 

a manger for the body’s nourishment. There they tethered 

it like a beast untamed but necessary to be maintained 
along with the rest if a mortal race were ever to exist. 
Accordingly, they stationed it here with the intent that, 
always feeding at its stall and dwelling as far as possible 

from the seat of counsel, it might cause the least possible 
tumult and clamour and allow the highest part to take 

71. thought in peace for the common profit of each and 


And because they knew that it would not understand the 
discourse of reason and that, even if it should somehow 
become aware of any such discourse, it would not be in its 
nature to take any heed, whereas it would most readily fall 
under the spell of images and phantoms both by night and 
by day, the god, designing to gain this very influence,? 


1 Aristotle’s remark that those who imagine the lung to be bloodless are 
deceived by the observation of lungs removed from animals under dissection, 
the blood having all escaped (H. A. 4968, 5), is directed against the Sicilian 
school, whom Plato is following. 

® The interpretation of rovrw eds émPBovrAevoas adr is doubtful: ‘lay 
in wait for this same weakness’ (Tr.). But the analogy of | 
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71. formed the liver and set it in the creature’s dwelling-place, 
B. and contrived that it should be a substance close in texture, 
smooth and bright, possessing both sweetness and bitterness. 
The purpose was that the influence proceeding from the 
reason should make impressions of its thoughts upon: the 
liver, which would receive them like a mirror and give back 
visible images. This influence would strike terror into the 
appetitive part, at such times as, taking a part in keeping 
with the liver’s bitterness, it threatens with stern approach ! ; 
swiftly suffusing this bitterness throughout the liver, it 
would cause bilious colours * to appear thereon ; make it 

all rough and wrinkled by contraction ; and as it shrinks and 

Cc. bows down the lobe, obstructs the vessels, and closes the 
entrance, produce pain and nausea. Sometimes, again, 
when some inspiration of gentleness from the mind delineates 
semblances of the contrary sort, it gives rest from the bitter- 
ness, because it will not stir up or have dealings with a nature 
contrary to its own; rather, using towards it a sweetness of 
like nature to the sweetness in the liver itself,? and setting 


u, etc., suggests that rourd atir@ may mean the exercising of Puyaywyia, 
the last thing mentioned. Note the vagueness of @eds following the plural 
elddres at the beginning of the sentence. 

17 suggest that pdpes ypwuevy May mean something like ‘ playing a rdéle’ 
and ris mxpornros be governed by ovyyervet. This would account for ovyyeve? 
agreeing with pepe, not with wixpdérnros, and for the position of the clause 
before yader mpocevexOcica ame which describes the réle in question. 
A.-H.’s ‘ making use of the bitter element akin to its own dark nature’ gives 
an unnatural sense to pépe rHs mexpdrnros. Tr.’s ‘ availing itself in some 
measure of this congenital bitterness’ is hardly a fair paraphrase of words 
which, taken literally in this way, mean ‘ availing itself of a congenital part 
of the bitterness ’, as if other parts were not congenital ; and the word ‘ part ’ 
seems superfluous. JI cannot find the phrase pépe: ypjofac elsewhere in the 
sense of partes agere; but ayyédov pépos (Agam. 291), ‘turn of duty as 
messenger’ (L. and S.), rd épov pépos, etc., mean the part taken in some 
action, office, function (pavies = munus), and ypiofa réxvn Means to exercise 
a trade. jépos seems appropriate here because to threaten is only one of 
two parts that the influence can play, and the word suggests ‘ exercising a 
part of its function which is in keeping... .’ 

* Cf. 838 for the meaning of ‘ bilious colour’. 

8 I understand yAvei’rnri ri car’ exeivo (yAvKdrnte) cvpdvtw mpds adbro xpwpevy 
because this phrase seems parallel to pépe: ris muxpdrntos xpwpévn ovyyevet above. 
yAvxtds from Homer onwards denotes a quality of persons. Or we may 
understand with A.-H. that the influence uses upon the liver the sweetness 
which permeates it and is akin to (the sweetness of) the influence itself. 
Since the bitterness of the liver has just been called ‘a nature cgntrary to’ 
that of the influence, I agree with A.-H. that there is nothing ridiculous in 
this interpretation. In any case it is expressed or implied that use is made 
of the bitterness or sweetness in the liver itself. 
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"ID. it right till all is straight and smooth and free, it makes 
that part of the soul that dwells in the region of the liver 1 
to thrive in well-being and gentleness of mood, and by night 
to pass its time in the sober exercise of divination by dreams, 
since it had no part in rational discourse and understanding. 
For our makers remembered their father’s injunction to 
make the mortal race as perfect as possible, and they tried 
to set even the baser part of us on the right path in this way, 
by establishing the seat of divination in this part, that it 

E. might have some apprehension of reality and truth. 

That divination is the gift of heaven to human unwisdom 
we have good reason to believe, in that no man in his normal 
senses deals in true and inspired divination, but only when 
the power of understanding is fettered in sleep or he is 
distraught by some disorder or, it may be, by divine posses- 
sion. It is for the man in his ordinary senses to recall and 
construe the utterances, in dream or in waking life, of 

72. divination or possession, and by reflection to make out in 
what manner and to whom all the visions of the seer betoken 
some good or ill, past, present, or to come. When a man 
has fallen into frenzy and is still in that condition, it is not 
for him to determine the meaning of his own visions and 
utterances ; rather the old saying is true, that only the 
sound in mind can attend to his own concerns and know 
himself. Hence it is the custom to set up spokesmen to 

B. pronounce judgment on inspired divination. These are 

themselves given the name of diviners? by some who are 
quite unaware that they are expositors of riddling oracle or 
vision and best deserve to be called, not diviners, but spokes- 
men of those who practise divination. 

This, then, is the reason why the liver has such a nature 
and situation as we have described: it is for the sake of 
divination. So long as any creature is yet alive the indica- 

1 This phrase might support Galen’s often repeated assertion that Plato 
regards the liver as the seat of the appetitive part (e.g. Hipp. et Plat. 569 ; 
U.P. iv, 13; tn Tim. 10 Dar. 11 Schréder). 

3‘ Prophet ’ would be a more natural word ; but Plato restricts mpo¢yjrns to 
its proper sense (‘spokesman’). Apollo was both pavris and Aids rpodrrns ; 
but Plato associates the word pdvrns with pavia, the divine madness of 
Phaedrus 2448, contrasted with the uninspired augury which draws inferences 
from observed omens. This rational procedure he calls olwmorix}, not 
pavrixy, and it is comparable with the business of the interpreter. Euripides 
(frag. 973) had written ‘the best diviner (udvyris) is he who makes a good 
guess ’, and Antiphon (Vors. 804A, 9) is said to have defined pavrixy as avOpuwzrov 


@povipov eixacuds. Plato may here be thinking of such misuses of the 
word parris. Cf. Plut., def. ovac. 432C. 
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72B. tions given by such an organ are comparatively clear1; but 
deprived of life it becomes blind and its signs are too dim 
c. to convey any certain meaning. 


Commentators who do not believe in divination have exaggerated 
what Archer-Hind calls ‘the keen irony pervading the whole’ of 
the passage describing it as the gift of heaven to human unreason. 
It is true, no doubt, that Plato despised diviners like Euthyphro, 
and that he ranks the seer low in the hierarchy of incarnations at 
Phaedrus 248D. On the other hand, the seer is there placed fifth, 
above all poets, artists, and craftsmen; and Socrates’ earlier 
rhapsody (244B) which classifies inspired prophecy with poetry, 
love, and philosophy itself as forms of ‘ divine madness’ should 
not be forgotten. It is possible to combine a sincere respect for 
traditional religion with a low opinion of its average professors. 

Except for the passing dismissal of omens from the entrails of 
sacrificial victims, the whole account is confined to divination by 
dreams and visions. An earlier doctrine, which there is some 
reason to call Orphic, had attributed revelation of the future in 
dreams to the divine and immortal soul, which is not the seat of 
normal waking consciousness (Pindar, frag. 131). Aristotle (x. doo. 
frag. 10) says that one source of our belief in the gods is the inspira- 
tions and divinations of the soul in sleep. The soul then ‘ comes 
to be by itself’, recovers its proper nature, and divines and foretells 
the future. It is also in this condition when it is in the act of 
being separated from the body at death. Thus in Homer Patroclus 
foret-"* the death of Hector, and Hector the death of Achilles. 

» refers to this belief in the mantic power of the soul at the 
moment of dying (Apol. 39c and Phaedo 858). In our passage, 
however, the view is different. The seer who has the visions is 
not the divine and immortal part, but the irrational and appetitive, 
which receives warnings and admonitions, in these symbolic images, 
from the reason, and requires the aid of the reason’s waking 
reflection to interpret them. 

The next paragraph describes the spleen as a useful adjunct to 
the liver, just as the lung was treated as a buffer for the heart. 


72c. Again, the structure of the neighbouring organ and its 
position on the left are for the sake of the liver, to keep it 
always bright and clean, like a napkin provided to wipe a 


1 The words éxdorov rd rowotrov seem intended to include the corresponding 
organ in amy (non-human) creature; for the rest of the sentence dismisses 
divination from the appearance of the liver in sacrificed animals, although 
their dream images could not be due to any influence from reason, which 
they do not possess. 
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72c. mirror and always laid ready beside it. So, when any 

impurities arise in the region of the liver from bodily dis- 

orders, they are all purged away and absorbed by the spleen, 

whose texture is not close, since it has cavities not containing 

D. blood. Hence, when it is filled with these offscourings, it 

waxes swollen and festered, and, when the body is purged, 
subsides again and is reduced to its former state. 


72D-73A. Summary and transition to the rest of the body 


The following paragraph notes that we have so far been con- 
cerned with the special habitations of the two mortal parts of the 
soul, as distinct from the divine part situated in the head. The 
heart and lungs in the upper region, the belly, liver, and spleen in 
the lower, have been treated as the seats of emotions and of the 
desire for food, with comparatively little reference to what we 
should call their physiological functions. We are next to consider 
‘the remainder of the body ’.! This phrase covers, in the first 
place, the rest of the contents of the trunk (as opposed to the 
limbs), namely the viscera below the navel, which was the lower 
boundary of the appetitive. Their utility to the soul is stated, 
and the discourse then proceeds, without further preface, to ‘the 
remainder of the body’ in a wider sense. 


72D. Concerning the soul, then, we have stated what part of it 1s 

mortal and what divine, and where, in what company, and 

for what reasons the two are housed apart. We could 

confidently assert that our account is the truth only if it 

were first confirmed by heaven ; but that it 1s the probable 

account we may venture to say now, and still more on 

further consideration. Let that claim, then, be taken as 
made. 

E. The next part of our task must be pursued on the same 

principles: this was the manner in which the remainder of 

the body came to be.2 Now the design that would most 


1 Tr. (p. 517) objects to this translation, and renders: ‘it remains to tell 
how the body was made’. ‘ We have’, he says, ‘ not yet heard about any 
part of the body # yéyove, but only od evexa yéyove.’ But the next sentences 
proceed to describe the purpose (not the manner) of the formation of the lower 
viscera (not the body as a whole), on precisely the same lines as the foregoing 
section ; and the subsequent paragraphs do not go back to heart, lungs, 
liver, etc., and tell us how they were made, but deal with other parts of the 
body, bones, flesh, etc., whose purpose has not yet been described. 

3 The reference of #v is to 61c, ‘ we have not yet described the formation 
of flesh and all that belongs to it, or the mortal part of the soul’ (so A.-H.), 
not, as Tr. suggests, to 69c, 6, which is part of a summary of statements 
already made, with no suggestion of any task still to be performed. The 
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72E. fittingly account for its construction would be this. The 
framers of mankind knew what would be our intemperance 
in meat and drink and that, out of gluttony, we should use 
far more than the moderate or necessary amount. Accord- 
ingly, to make provision against the danger that disease 
should bring swift destruction and the mortal race should 

73. forthwith come to an end in immaturity, they appointed the 
lower belly (as it is called) as a receptacle to hold the super- 
fluity of food and drink, and wound the bowels round in 
coils, in order that the nourishment should not pass so 
quickly through as to constrain the body to crave fresh 
nourishment too soon, and thus making it insatiable render 
all mankind incapable, through gluttony, of all cultivation 
and philosophy, deaf to the command of the divinest part 
of our nature. 


Aristotle similarly explains the gluttonous appetite of fishes by 
the straightness of their intestine, which allows the food to pass 
through too rapidly for complete digestion. Dr. Ogle observes 
that an abnormally short gut is, in fact, a sufficient cause for a 
ravenous appetite.t_ Plato emphasises the coiling of the bowels as 
the one feature designed for the sake of the higher interests of the 
soul, passing lightly over their ‘ necessary ’ functions. 


73B-70E. The main structure of the human frame 


In the above account of the two mortal parts of the soul and 
their habitations, the most striking point is that the appetitive 
element appears to be restricted to desires connected with nutrition, 
to the exclusion of reproduction.? In the machinery of the myth, 
the creation of the sexual parts and of the desire for intercourse is 
postponed until the whole account of the human body is complete 
and the moment comes for the less satisfactory men to be rein- 
carnated as women (9g0E). This is not to be taken as historical 
fact ; we are not to suppose that there ever existed a generation 
of men before there were any women or lower animals. Indeed, 
we have more than once been told that égw¢ is a necessary con- 


avro in the next sentence obviously cannot mean the body as a whole (ro rod 
awpatos), which was not designed for the purpose mentioned ; it must there- 
fore refer to 7d tot owpatos emidoutrov. 

1 De part. anim. 6754, 20, trans. Ogle. Tr. also quotes de gen. anim. 7174, 20. 

2 Unless this is included among the appetites for ‘ meat and drink and all 
that the soul has need of for the sake of the body’s nature’, 7op. Cf. Laws 
782D: with mankind all things depend on three needs and desires: the 
desires for food and drink, which date from birth, and thirdly sexual desire, 
which emerges later. All three are there called voojuara. 
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stituent of the mortal soul (42A, 69D). We are left to conjecture 
the reasons for this curious plan. It is not enough to say that 
differences of sex are postponed because the whole account of the 
human soul and body applies equally to men and women, though 
this may be true. If that were all, there would still be no reason 
against recognising, as a part of the appetitive element, the desire 
for intercourse and reproduction, which is after all common to 
both sexes. 

A clue may, perhaps, be found in the next paragraph, which tells 
us that the seed, the physical vehicle for the transmission of life, 
belongs to a different system of organs. The seed is a part of the 
marrow, which extends from the head (where it forms the brain) 
throughout the whole length of the spine ; this is once more clearly 
stated at g1A, B. The marrow is the fundamental substance; in 
it are fastened the very bonds of life, the roots of every part of the 
soul. Moreover, a portion of it, the brain, is the seat of the 
immortal element in the soul. The seed is the means by which 
the living creature attains to such immortality as the mortal can 
have by perpetuating its race in generation. Sexual desire, as 
Diotima explains in the Symposium, is only the lowest form of the 
passion for immortality.1 At a higher level the same energy finds 
an object in fame after death, for which men will sacrifice life 
itself ; and higher still Eros becomes the passion for wisdom, 
philosophy, whereby the soul may regain the pristine purity of its 
divine nature. In contrast with modern doctrines of sublimation, 
Plato regards the highest form of desire as primitive and essential ; 
the lower forms exist only at levels to which the soul is fated to 
sink when incarnate in a mortal body. The whole doctrine is 
briefly resumed at 90B, c, before any mention is made of the 
organs of sex and of the channel provided for the seed. Regarded 
in this light as the passion for immortality in all its forms, Eros 
could not be treated as merely an element in the appetitive part. 
Its physical medium, the seed, does not belong to the sexual organs, 


1 Laws 7218 briefly repeats the doctrine put into Diotima’s mouth at 
Symposium 207 ff. Aristotle follows, de anim. 415a, 26: ‘It is the most 
natural function in all living things to reproduce their species; animal 
producing animal and plant plant, in order that they may, so far as they 
can, share in the eternal and the divine. For it is that which all things 
yearn after, and that is the final cause of all their natural activity. ... 
Since, then, individual things are incapable of sharing continuously in the 
eternal and the divine, because nothing in the world of perishables can abide 
numerically one and the same, they partake in the eternal and divine, each 
in the only way it can, some more, some less. That is to say, each persists, 
though not in itself, yet in a representative which is specifically, not numeri- 
cally, one with it’ (trans. Hicks). Also de gen. anim. U, i. 
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which merely provide an outlet and a receptacle. As actually a 
part of the marrow, it is continuous with the brain, the seat of the 
immortal and divine part. 

The marrow, seed, and brain.—Starting from the marrow, we are 
now to have a more systematic description of the human frame. 
The skeleton is a bony shield protecting the marrow, and itself 
protected by the flesh and skin. Thus the whole body is regarded 
as a vessel with successive layers, guarding at its core the substance 
in which the bonds of life are secured. 


738. With bone, flesh, and all substances of that sort the case 
stands thus. The starting-point! for all these was the 
formation of the marrow, for the bonds of life, so long as 
the soul is bound up with the body, were made fast in it as 
the roots of the mortal creature; while the marrow itself is 
formed of other things. The god set apart from their several 
kinds those triangles which, being unwarped and smooth, 
were originally able to produce fire, water, air, and earth of 

c. the most exact form.” Mixing these in due proportion to 
one another, he made out of them the marrow, contriving 
thus a mixture of seeds of every sort for every mortal kind. 
Next he implanted and made fast therein the several kinds 
of souls; also from the first, in his original distribution, he 
divided the marrow into shapes corresponding in number 
and fashion to those which the several kinds were destined 
to wear. And he moulded into spherical shape the plough- 
land, as it were, that was to contain the divine seed; and 

Dp. this part of the marrow he named ‘ brain ’,® signifying that, 
when each living creature was completed, the vessel contain- 
ing this should be the head. That part, on the other hand, 
which was to retain * the remaining, mortal, kind of soul he 
divided into shapes at once round and elongated, naming 


__ does not mean that marrow is the fundamental stuff in the com- 
position of all the other tissues, as Tr. supposes (pp. 518, 531). Bone is 
steeped in it (73E), but there is no marrow in flesh (74C). 

2 No physical bodies in the visible world of becoming can have the exact 
perfection of the surfaces and solids of mathematics. This is one of the 
limiting conditions which prevent the works of Reason from reaching ideal 
perfection. The triangles composing the surfaces of visible and tangible 
bodies are only copies of the triangles whose construction was described earlier. 

8‘ Brain’ (éyxédadov) because ‘in the head’ (év xepadj). 

‘ xadéfew (so Tr.). At 74= the bones which contain marrow are called 
éuxvya. The marrow is the life-substance in which all parts of the soul are 
rooted ; but it is the actual seat only of the immortal part. The mortal part 
is located elsewhere, in heart and belly, and only linked to the marrow by 
anchor-cables. 
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73D. them all ‘marrow’. From these, as if from anchors, he 
put forth bonds to fasten all the soul; and now began to 
fashion our whole body round this thing,? first framing 
round the whole of it a solid shield of bone. 


The sentence describing the formation of the marrow is of doubtful 
meaning. Taylor translates: 

‘ Thus he devised a universal seed for all mortality (xavoneouiav 
szavtt Ovntm yéver), fashioning the marrow from these’ (i.e. 
selected triangles). “Next he implanted the varieties of soul (ta 
TOY poyoy yévn) in it and bound them fast there ; also in the first 
original distribution he divided the marrow itself into shapes 
answering in number and quality to the several varieties’ (‘ sc. 
the different ‘‘ patterns’ (eié7) or “ parts’’ in the soul’). 

On this interpretation (which is that of most editors) the whole 
sentence refers only to the human soul and marrow. But certain 
phrases are difficult to understand unless we adopt the view sug- 
gested in Rivaud’s translation that the marrow contains seeds of all 
sorts for every mortal kind (of animal), the roots of the kinds of souls 
(plural) ? of beasts as well as of man, and a “‘ preformist ’ determina- 
tion of the various shapes (types of body) which the souls of all 
those species (eidn) were destined to wear. This interpretation 
accounts for the rather emphatic phrase ‘from the first, in his 
original distribution’. Provision was thus made in this funda- 
mental substance for what is mythically represented later (g1) as 
a degeneration of the male human type into woman and the lower 
animals. These last fall into three main classes—land animals, 
birds, and fishes—all of which include vertebrates ; and it is there 
explained how the vertebrate pattern of body is distorted and 
modified to suit their degenerate souls. Our passage seems 
intended to forecast these modifications of the highest pattern, 
with its distinction of the round brain in its spherical skull from 
the elongated columns of marrow in the spine and other bones. 
Rivaud refers to 76£, where provision is made in the male human 


1 ‘Shapes’, plural, because there are columns of marrow in other bones 
than the spine. 

2 robro, not the soul (as in Tr.’s translation), but the brain and marrow 
(as in his note, p. 523). 

3 This plural occurs, I think, nowhere else. 

‘ It is difficult to understand that the two shapes (spherical and columnar) 
which are described in the following sentence can correspond to the three 
parts of the soul, or that the two mortal parts, seated in heart and belly, 
can be said to wear (oxyyoew) the columnar shape of the marrow in the bones, 
to which they are merely rooted or anchored. Tr. ignores this oxjcew in 
his translation, though in his note he says the subject of éwedAe oxjoew is 
probably ra trav buxydv yen. 
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body ‘at the very birth of mankind’ of structures which will 
become useful when women and beasts are ‘ developed’ from men. 
This development never actually happened ; and this is one of the 
places where the mythical machinery becomes embarrassing and 
entails the use of rather vague language. Plato may wish to 
indicate that the marrow is the fundamental life-substance in all 
animals and the same substance in all. 

The doctrine that the seed! comes from the brain and the 
marrow of the spine was held by the Sicilian school of medicine. 
Alcmaeon of Croton is said to have called the seed a part of the 
brain (Vors. 144A, 13) and Hippo of Rhegium to have taught that 
it flows from the marrow (ibid. 264,12). The two views are 
combined by Diocles and Plato. The Hippocratean school, on the 
contrary, believed that the seed came from all parts of the body.? 


Bone, flesh, sinews. 


73E. And bone he constructed as follows. Having sifted out 
earth that was pure and smooth, he kneaded it and soaked 
it with marrow; then he plunged the stuff into fire, next 
dipped it in water, and again in fire and once more in water ; 
by thus shifting it several times from one to the other he 
made it insoluble by either. Of this, then, he made use, 
first to turn a sphere of bone to surround the creature’s 
brain,? and to this sphere he left a narrow outlet; and 

74. further, to surround the marrow along the neck and back, 
he moulded out of bone vertebrae, which he set to serve as 
pivots, starting from the head through the whole extent of 
the trunk. Thus, to protect all the seed, he fenced it ina 
stony enclosure, and in this he made joints, availing himself 
in their case of the property of the Different, inserted between 
them * for the sake of movement and bending. 


1 That ‘ the divine seed ’ here means the semen is explicitly stated at 91B, I. 
It is ‘ divine’ as being part of the marrow which contains the immortal part 
of the soul, and also as being the vehicle and means of the immortality of 
the species. 

2 The evidence is collected in Schréder’s note in his edition of Galen’s 
Commentary on the Timaeus, p. 53. Diocles, frag. 170, Wellmann. 

8 advo can hardly mean ‘of bone’ since <doretynv follows. I can only 
understand it as referring, not to any word in the immediate context, but to 
the creature which Plato imagines being constructed (éxaorov Cqov, D, 1). 
Cf. 78c, 7@ wAacbévri Ci. + Tr.’s ‘on the spot’, ‘ round the actual brain’, 
seems to me impossible. Why not epi pév adrov rdv éyxépadov ? 

¢ The spine is unlike the skull in consisting of many separate parts and 
being capable of variable movements in any direction. This curious phrase 
indicates that Plato saw something symbolic in this contrast with the single 
and solid sphere of the skull (analogous to the spherical body of the world), 
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74. Again, considering that the constitution of bone was 
B. unduly brittle and inflexible, and moreover that, if it should 
become fiery hot and then cold again, it would decay and 
quickly cause the destruction of the seed within it, for these 
reasons he devised the sinews and the flesh in such a way 
that, by binding together all the limbs with sinew contracting 
and relaxing about their sockets,1 he might enable the body 

to bend or stretch itself out; while the flesh was to be a 
defence against burning heat and a shelter from wintry cold, 
and also a protection against falls, like our borrowed trappings 

of felt 2: it would yield to bodies softly and gently, and it 


adapted only to the constant revolutions of the rational soul. The lower 
parts of the soul, connected with the spinal marrow, exhibit the character- 
istics of the ‘ wandering cause’. Cf. the contrast (at 44p) between the head 
and its vehicle (the rest of the body) with limbs capable of travelling ‘ through 
all the regions’ (up and down, forward and backward, right and left), added 
because the creature was to possess ‘all the motions there are’. This is 
substantially Fraccaroli’s view. He translates: ‘ adopevando l’azione del 
variabile per ottenere tra di esse col mezzo suo e movimento e flessione.’ 

Here (as Tr. notes, p. 528) there is a covert polemic against the Empedoclean 
notion of evolution by the survival of useful characters produced by chance. 
Aristotle (de part. anim. 640a, 19), attacking the same view, instances 
Empedocles’ theory that ‘the backbone was divided as it is into vertebrae 
because it happened to be broken owing to the contorted position of the 
foetus in the womb’. At 73¢c, ‘in his original distribution ’’ may hint that 
the various species of animals were not developed casually or one species 
from another. Again at 75D the mouth was designed ‘ as it is now arranged ’. 

1 The marrow (like the flesh and sinews) extends to other bones than those 
of the skull and spine, notably the thighs. The reference here is to the 
socket-joints at the ovpBodal rv cordv (74E) of arms and legs (‘ all the limbs’, 
cf. 75D), as well as to those of the vertebrae. epi rovs orpdédiyyas, standing 
between émrewouévw Kal aveuévp and xapmrouevov, goes with both, rather 
than with either to the exclusion of the other. 

27a mAnra xriyara, ‘acquired things manufactured by felting’ (hair). 
Had Plato written the more obvious phrase ra émixrnra mAnpara, editors and 
lexicographers would not have missed the sense or imagined that «rijpata 
could mean (here only, and where Galen quotes the phrase) ‘ coverings’ or 
‘materials’. The Division to define weaving at Polit. 279c classifies ‘ all the 
things we manufacture and acquire’ (Snuoupyoduev cat xrwpeOa). One main 
branch is defences (zpoBAjpara) of all sorts, including curtains, roof-coverings, 
mats, wrappings (clothes), which may be manufactured, either by felting 
(mtAnrixy}, 280B) or by other processes. The meaning of xrijpara (acquire- 
ments) is plain from Laws 942D, which recommends exposure to heat and 
cold and hard couches in order not to spoil the natural powers of head and 
feet, 77 ta&v aAoTplwy ocKeracpatwv treptxadud7, THY oikeiwy amoAA’yras mridwy 
Te Kal Urodnudtwy yédveow Kai dvow. Our phrase means acquired coverings 
manufactured of felted hair, in contrast with the ‘native growth’ of our 
own flesh, defending the bones, which themselves shield the marrow. Cf. 
Chrysost. 1, 2, p. 140, tplyas BAaordvew mapeckevacer, Wore avri mAnudTwv 

elvan ri xedadg. At 76c,D, the hair of the scalp is ‘ felted’ by cold 
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74c. contained in itself a warm moisture, which in summer it 
might sweat forth and so spread a native coolness all over 
the body by moistening it outside, while in winter, on the 
other hand, we should have this fire! as a fair protection 
against the assaults of the beleaguering frost outside. With 
this intent, he who moulded us like wax composed flesh, soft 
and full of sap, by making a duly adjusted compound with 
water and fire and earth, which he suffused with a ferment 
D. composed of acid and saline.2. The sinews, again, he made by 
mixing bone with unfermented flesh into a substance with 
properties intermediate between those two constituents, 
adding a yellow colour ; hence the sinews acquired a quality 
more tense and consistent than flesh, but softer and more 
pliable than bone. With these the god enveloped the bones 
and marrow, binding the bones to one another with sinews, 

E. and he then buried them all under a covering of flesh.® 


The uneven distribution of flesh.—The skeleton is now complete 
and clothed with flesh. The chief organs occupying the hollow of 
the trunk have been enumerated earlier as seats of the mortal 
parts of the soul. Some remarks are now added on the reasons 
for the uneven distribution of flesh. The bones containing the 
life-substance, marrow, in the largest quantities, viz. the skull and 
the spine, are comparatively ill-protected by flesh ; whereas others, 
such as the thighs, which contain little marrow, are thickly covered. 
This seems paradoxical, at first sight. The explanation throws an 
interesting light on the relations of Reason and Necessity. In 
order to shield the marrow and the life it contains, Reason uses, 
as indispensable means, the solidity of bone and the softer covering 
of flesh. But the necessary constitution of these integuments, as 
such, tends to defeat another purpose: that sensations shall be 


(7H mAjnoe THs wu~ews . . . ovvemiAjOn), as if to make a natural hat. The 
phrase evidently struck Galen, for after quoting it from the Timaeus at 
U.P. i, 27, he repeats it four times elsewhere. 

1 The native warmth, ‘ with a tacit antithesis to the fire on the hearth ’ 
(Tr.). This phrase, like otxetov above, further illustrates the meaning of 


2 Tr.’s note on (vuwpa (p. 531) assumes that marrow is the main stuff of 
which flesh is made, and that the earth, water, and fire are the added ‘ leaven’. 
But nothing is said in the text about the presence of any marrow at all in 
flesh. See note on 73B. dropeifas (without xai before it) is simply the 
fourth in a string of aorist participles with no conjunctions. The object to 
be supplied with ouppeigas is cdapxa (A.-H.). 

8 The poetic use of xaracxidlev for burial may explain the curious phrase 
‘overshadowing from above’ (dvwHev, not éwhev) and recall Empedocles’ 
capkav dAdoyvate geptoréAdovea, xiTav, and capa 
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easily and quickly transmitted to the marrow of the brain. The 
necessary means to that is thinness both of bone and of flesh. So 
two sets of necessary means ‘ refuse to coincide’. Necessity cannot 
be wholly persuaded by Reason to serve both its purposes, and 
Reason has to sacrifice the less important. 

It should be noted that Plato never uses the word ‘ muscle’ 
(utc). He seems to have thought of flesh as simply a covering and 
attributed all muscular action to the ‘ sinews ’. 


74E. Now those bones in which there is most life he fenced about 
with the smallest amount of flesh; those having least life 
within them, with flesh in the greatest abundance and of 
the toughest kind; moreover at the joints of the bones, 
wherever no cogent reason appeared to require it, he caused 
but little flesh to grow. The purpose was that flesh should 

not hamper the bending of the joints and so stiffen the body 

as to make it hard to move about; and, secondly, that the 
solidity of many layers of thick flesh packed close on one 
another should not cause dulness of sensation and produce 
hardness of apprehension and unretentiveness in the quarters 

of the mind. For this reason the thighs and shins and parts 

75. about the hips, the bones of the upper arms and fore-arms, 
and all other parts where there are no joints, and also all 
the bones within the body that are devoid of intelligence 
because they have so little soul residing in marrow—all these 
have a full complement of flesh. Those parts, on the con- 
trary, which are the seat of intelligence have less—save 
where he formed a mass of flesh to be in itself an organ of 
sensation, as for instance the structure of the tongue. With 
most parts, however, it is as aforesaid ; for the constitution 

of this frame which of necessity comes into being and is 

B. reared with us in no wise allows dense bone and much flesh 
to go together with keenly responsive sensation. For if 
these two characters had consented to coincide, the structure 

of the head would have possessed them above all, and the 
human race, bearing a head fortified with flesh and sinew, 
would have enjoyed a life twice or many times as long as 
now, healthier and more free from pain. But as it was, the 
artificers who brought us into being reckoned whether they 

c. should make a long-lived but inferior race or one with a 
shorter life but nobler, and agreed that every one must on 

all accounts prefer the shorter and better life to the longer 
and worse. Hence they covered in the head with thin bone, 

but not with flesh nor yet with sinews, since it has no flexions. 
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75c. Accordingly the head they attached to the body of every 

man is all the more sensitive and intelligent, but much 

weaker. The sinews, again, on the same principle and for 

D. these reasons, were set by the god all round the neck so far 

as to the base of the head and welded by means of uniformity, 

and he fastened to them the extremities of the jawbones just 

under the face ; while the rest he distributed among all the 

limbs, connecting the joints. The mouth was equipped by 

our makers for its office with teeth, tongue, and lips arranged 

as now, for the sake at once of what is necessary and what 

is best. They devised it as the passage whereby necessary 

E. things might enter and the best things pass out; for all 

that comes in to give sustenance to the body is necessary ; 

but the outflowing stream of discourse, ministering to 
intelligence, is of all streams the best and noblest. 


Skin, hair, nails—-The supreme importance of the head is 
emphasised in the following description of skin and hair. These 
are treated as if they were formed only on the skull for the protec- 
tion of the brain. 


75E. The head, however, could not be left merely of bare bone 
because of the extremes of heat and cold in the seasons; 
nor yet could they suffer it to be so muffled in masses of flesh 
as to become insensitive and dull. So from the flesh, which 
76. was not entirely dried up in the process, there was separated 
a film which was superfluously large ?—‘ skin’ as we now 


1 Guowerntt appears to be an instrumental dative (A.-H., Tr.): no genuine 
parallel is adduced for copowdrnrs = cpoiws (aequaliter, St.; symétriquement, 
Rivaud ; uniformemente, Fracc.; equally, L. and S.). But why should 
uniformity (A.-H.) or ‘symmetrical disposition’ (Tr.) weld the sinews 
together ? A. B. Cook (Metaph. Basis of Plato’s Ethics 139) saw a contrast 
between the skull, which ‘ has no flexions ’, and the vertical column, which 
the god made 797 Oardépov mpocypwpevos Suvdyer (74A). ‘ Plato means that 
the backbone is flexible, while the head is not.’ This seems to imply that 
xehadyv, Not vetpa, is to be understood as the object of é«dAAnoev. If that 
is possible, we might understand that the skull is ‘ welded together’ by its 
uniform and continuous spherical shape (the sphere is the most ‘ uniform ’ of 
all figures, 338), and so has no joints and needs no sinews, as the spine does, 
xdpipews €vexa (74A). But it is difficult to believe that veipa is not the object 
of exdAAqce. 

2 repvyiyveada, ‘to be superfluous ’ (not ‘to be formed round’) goes with 
petfov, which could hardly stand without it. More skin is formed on the 
fleshy parts of the face than these require, and it grows over the cranium 
forming the scalp. If the drying of the flesh had been mentioned before, 
the ov before xaragnpawwopevns would be above suspicion ; but, as it has not, it 
is odd to speak of the flesh as ‘ not in process of being entirely dried up’, 
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76. call it. This, owing to the moisture in the brain, grew and 
closed in on itself so as to clothe the head all round: and 
the moisture rising up under the sutures watered it and 
closed it, like a knot drawn together, on the crown. The 
sutures are of very various patterns due to the action of the 
revolutions and of the nutriment, being more or fewer in 
number according as the struggle between those powers is 
more or less intense.! 

B. Now this skin was pricked all round with fire by the divine 
part 2; and when the moisture issued forth through the 
holes pierced in it, all that was purely moist and hot passed 
away, but the part that was compounded of the same 
ingredients as the skin was lifted by the motion and stretched 
into a long thread outside, of a fineness equal in size to the 
puncture ; but its movement was so slow that it was thrust 
back by the surrounding air without and coiling back inside 

c. under the skin took root there. To these processes is due 
all the hair that grows on the skin: it is a thread-shaped 
substance of the same nature as the skin, but harder and 
denser as a result of the felting effect of the cooling, whereby 
each hair is felted together 3 as it is detached from the skin. 
When our creator made our heads shaggy with it, he used 
the means above stated, but his thought was that this was 
the right thing to serve, instead of flesh, as a covering to 

D. protect the brain, both light and sufficient to provide shade 
in summer and shelter in winter, without being an obstacle 
to hinder readiness of perception. 


Aristotle’s account of the growth of hair is similar. ‘ No animal 
has so much hair on the head as man. This, in the first place, is 
the necessary result of the fluid character of the brain, and of the 
presence of so many sutures in his skull. For wherever there is 
the most fluid and the most heat, there also must necessarily occur 
the greatest outgrowth. But, secondly, the thickness of the hair 


when you mean that it was in process of being dried, but not entirely. Odd, 
but not perhaps impossible ; and the ov may be kept as negativing the xara-, 
which would be out of place if od were omitted : we should expect énpatvouévns 
as in Aristotle’s ro 8€ Sépya Enpawopevns ris capxos yiverat.. See Tr.’s note. 

1 The conflict which goes on in infancy, 434 ff. In this paragraph and the 
two following the operation of ‘ Necessity’ comes to the front and Plato 
speaks as if skin, hair, and nails had been developed by the blind action of 
the primary bodies, unconsciously subserving a useful purpose. 

2 The fire in the brain, forcing its way upwards to seek its like. Cf.70 Oeiov, 
69D, and 70 Oetov ordppa, 73C. 

® So forming a natural felt hat (aiAos), as Tr. remarks. See note on 74B 
(p. 296, above). 
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in this part has a final cause, being intended to protect the head, 
by preserving it from excess of either heat or cold. And as the 
brain of man is larger and more fluid than that of any other animal, 
it requires a proportionately greater amount of protection ’ (Part. 
Anim. 6586, 2, trans. Ogle). 


76D. Further, where the fabric of sinew, skin, and bone is finished 
off} in fingers and toes, a compound of the three, when it 
is dried off, forms a single hard skin containing them all. 
Such were the means used in its making, but the true reason 
and purpose of the work was for the sake of creatures that 
were to be hereafter. For our framers knew that some day 
E. men would pass into women and also into beasts, and that 
many creatures? would need nails (claws and hoofs) for 
many purposes ; hence they designed the rudiments of this 
growth from the very birth of mankind. 
Such, then, were their reasons and purposes in causing the 
growth of skin, hair, and nails at the extremities of the limbs.° 


The main structure of the human frame is now complete, with 
its covering of flesh, skin, and hair. We have next to consider the 
working of necessary functions entailed by the physical environ- 
ment. The principal ones are the digestion of food and respiration. 
Various strands of necessary causation combine to produce the 
result that man must live in an atmosphere containing fire and air. 
This is necessary, not desirable ; he would be better off if, like the 
universe as a whole, he were not preyed upon from outside by heat 
and cold and all those ‘ strong powers’ which cause wasting away, 
disease, age, and death (334). The world’s body had no surrounding 
air that it must breathe, and no need of organs for receiving nourish- 
ment and getting rid of waste products (33c). But man is exposed 
to the assault of the elements and so needs constant repair. 


1 Taking xaramdox} to be the point where a plait is finished off by making 
the ends fast (cf. xaracrpod?). Hence Herod. iv, 205, riv Lénv xarérAcge, 
viii, 83, xaramddgas rhv phow. Hesych. xaramAaxeiow ovvbdeBeior, mepumendcypevors. 

2 Beasts (not women), as Galen rightly understood (U.P. 1, 127). Plato 
is neither anticipating Darwin nor following Empedocles. Women and beasts 
have not actually developed from men; nor had anyone ever believed that 
they did. But Plato, having included transmigration in his mythical 
machinery, with the unusual and fantastic addition that men are imagined 
as existing at first alone, has to take this way of conveying that claws and 
hoofs in animals are more obviously useful to them than nails are to human 


8 A.-H. inserted re after rpfyas. I cannot believe (with Tr.) that éfvoav 
S€ppa rplxas is Greek for ‘ they made the skin grow into hair’. But if Plato 
could write yfs mupds dSards re Kai dépos (824), no change may be necessary 
here. He takes many abnormal liberties with these conjunctions. 
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76E-77C. Plants 


The account of respiration and digestion is prefaced by the 
mention of the necessary sustenance provided by plants, which are 
treated here because we cannot imagine man living with nothing 
to eat, and what he eats must be described before the machinery 
for disposing of food. No mention can be made of feeding on 
animals, since the beasts are to be postponed to the end. 


76£. Now that all the parts and limbs of the mortal creature 
77. were united in a living whole, which, as the result of 
necessity, must spend his life surrounded by fire and air 

and be consequently dissolved and depleted by them and so 
waste away, the gods devised succour for him. They gave 

birth to a substance of a kindred nature to man’s, but com- 

bined with other shapes and senses,? so as to be a living 
creature of a different sort. These are trees, plants, and 
seeds, now tamed and schooled by husbandry into domestica- 

tion with us, though formerly there were only the wild 

B. kinds, which are the older. Anything that has life has every 
right to be called a living creature in the proper sense ; and 

the kind of which we are now speaking has the third form of 

soul, which, we said, is seated between midriff and navel ; 

this has nothing to do with belief or with reasoning and 
understanding, but only with sensation, pleasant or painful, 

and appetites. For it is always suffering all affections, but 

its formation has not endowed it with any power to observe 

the nature of its own affections and to reflect thereon 2 by 


1 Plants are very different in shape and appearance (idéais) from human 
beings and, although sensitive, they have not our organs of sense; but their 
substance must be akin (ovyyerq#) to ours; otherwise we could not feed on 
them. Cf. dio ovyyerdv, 80D, 8, and 70 ovyyevés, 814, 3, and B, 2, where the 
meaning is unmistakable. All plants and animals are composed of the same 
four simple bodies (cf. 824 and Philebus 298, Soph. 2668). 

4 Reading dvaw with W. and understanding (with A.-H.) karidorvre pvow 
tov avrod Which A.-H. rendered by ‘ observing its own being’; i.e. a plant, 
though conscious, is not self-conscious. A.-H. admitted that the expression 
is a little strange and doubted whether duce should not be preferred, as 
having an ‘ overwhelming preponderance of MS. evidence’ in its favour. 
On the other hand, ¢vce adds nothing to the implications of yéveous and 
creates a hiatus with od following. See note on 20A. rdavairob is vague; it 
might mean ‘its own concerns’ (cf. yrdvar 7a atbrof, 724), or any ‘ parts of 
itself’. I have supposed that it takes its meaning from adoyov d:aredet 
wavra: THY avrod (zabnudrwyr), ‘its own passive affections ’, which make up all 
that it is conscious of. Martin read ¢vow and translated: ‘7 ne lui a pas 
été donné de vaisonner sur ce qui le concerne (AoyiodoBa Te THY avdrod) d'apreés 
la connaissance de sa propre nature (xariddvre pvow)’; but, as Tr. observes, 
Karietv dvow Cannot mean ‘ observe its own nature ’. 
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77c. revolving within and about itself, rejecting motion from 
without and exercising motion of its own. Therefore it 
lives, indeed, and is no other than a living creature, but it 
stands still, fixed and rooted, because it is denied self- 
motion.! 


Plants are regarded as sensitive to the group of qualities discussed 
at 61c ff. as ‘common affections of the whole body ’ and attended 
by pleasure and pain (64a). They feel heat and cold, and some 
at least shrink from contact with hard or heavy or rough objects. 
The pleasurable or painful character of such contacts is supposed 
to be accompanied with some faint degree of desire to seek or shun. 
Galen observes that plants have the power of distinguishing and 
drawing to themselves congenial substances on which they feed, 
while rejecting those which are harmful. But plants have no 
perceptions such as we receive through the special organs of sense 
enumerated, with the corresponding qualities, from 65B onwards. 
Nor have they anything corresponding to the rational revolutions 
of the immortal soul seated in the brain of man. It may be for 
this reason that they are excluded from Plato’s scheme of trans- 
migration, though they were admitted to that of Empedocles. 


77c-E. Irrigation system to convey nourishment. The two principal 
VEINS 


The coming sections are obscure, at first reading, because Plato 
seems to be describing simultaneously digestion, the circulation of 
the blood, respiration and transpiration (through the skin), and 
even the transmission of sense-impressions. Some of these processes 
are dealt with very cursorily, and the anatomical connections 
between the various organs are left extremely vague. 

The treatment of all these topics becomes more intelligible when 
we realise that Plato was partly occupied with a problem of 
hydraulics (jépaywyla), which is to be explained by the inter- 
connection of these systems. The whole body is nourished by the 
blood ; blood is formed out of food in the belly and this is near 
the lower end of the trunk; how does the blood rise to the head 
and get distributed all over the body? Plato, like his contem- 
poraries, drew no distinction between arteries and veins; nor had 
he any conception that muscular action of the heart had anything 
to do with the movement of the blood. The heart, in fact, is not 


1 Not all self-motion, since it has soul which is by definition the self-moving 
thing. Only motion from place to place is meant. As Galen remarks 
(Comment. p. 12, Daremberg), plants can grow upwards and downwards and 
attract nourishment. 
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named in this section from beginning to end; the lung only once, 
as the destination of the windpipe.1 The body is like a house 
with a cistern on the ground floor. If all unconscious and reflex 
muscular action is completely ignored, how is the water to be 
driven up a pipe to the attics, so that it may descend again to all 
the rooms? The reader will be well advised to forget all he knows 
about the anatomy and functions of heart and lungs, veins and 
arteries, and set out in this state of ignorance, hardly exceeding 
Plato’s own, to follow his solution of the mechanical problem, step 
by step. 

From this standpoint it becomes clear why the discussion falls 
into the following sections. Plato first describes the two main 
conduits of the irrigation system (77C-E). We are then told how 
the blood is driven through these channels. The necessary force is 
supplied by the respiratory apparatus, which is here treated as if 
the pumping of blood were its main function (77E-79A). Respira- 
tion itself is explained as a mechanical operation. The motion is 
kept up by the natural movement of the internal fire towards its 
own kind, and by the circular thrust so imparted to the air (79A—E). 
There follows a digression on other examples of the circular thrust 
operating mechanically in lifeless things (79E-80c). We then learn 
how the action of fire in the belly converts the food and drink into 
blood, which this machinery drives through the veins to repair the 
wastage in all parts of the body (80p-818). A final paragraph 
explains why growth occurs in youth, and later decay and old age 
set in, ending in natural death (81B-E). 

The gods, having provided in plants the substances required to 
nourish all our tissues, like by like, have now to fashion an irrigation 
system, as a gardener cuts channels to carry water from the source 
of supply to every quarter of his garden. Plato describes only the 
two main vertical conduits. 


77C. Now when the higher powers had planted all these kinds as 
sustenance for our nature, weaker than their own, they 
made throughout the body itself a system of conduits, cut 

like runnels in a garden, so that it might be, as it were, 
watered by an incoming stream. First they cut as covered 

D. conduits, under the juncture of skin and flesh, two veins 
along the back corresponding to the twofold form of the 
body, with a right side and a left. These they brought 
down alongside the spine, enclosing between them also the 
generative marrow, in order that this might be kept in full 


178c. The lung’s office, ‘to dispense breath to the body’ (as distinct 
from its cooling function, 7oc), is mentioned for the first time at 84D. 
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77D. vigour and also that, by running downhill, the current might 
flow easily thence to the other parts and make the irrigation 
uniform. 
Next, they split up these veins in the region of the head 
E. and plaited the ends so as to pass across one another in 
opposite directions, slanting those from the right towards 
the left side of the body and those from the left towards the 
right side. This was partly to provide the head with a bond 
helping the skin to connect it with the body, since there 
were no sinews holding it all round at the crown,! and further 
in order that the body as a whole might be informed of the 
effect of sense-perceptions coming from the members on 
either side.? 


Aristotle, after remarking on the extreme difficulty of tracing 
the course of the veins, reviews the statements of earlier writers, 
including Diogenes of Apollonia (frag. 6) and Polybus (de nat. hom.). 
Polybus traces four pairs of veins from the head downwards. 
Diogenes speaks of the two principal veins ‘ extending through the 
belly along the backbone, one to right, one to left ; either one to 
the leg on its own side, and upwards to the head, past the collar- 
bones, through the throat ’. Plato’s two veins appear to be these, 
which have been identified with the Hepatitis (right) and the 
Splenitis (left). Our knowledge of Diocles’ doctrine about the 
blood-vessels is imperfect. He regarded the heart as the source 
of the blood, and the aorta and the ‘hollow vein’ as the two 
principal channels. Here he agrees with the older Hippocratic 
treatise On Flesh, which declares that ‘there are two hollow 
veins from the heart, one called arvtertia, the other the “ hollow 
vein ’’ attached to the heart. The heart, where the hollow vein 
is, has the greatest amount of heat, and it dispenses the pneuma ’ 
(chap. 5). Duocles also described the course of some of the minor 
veins. 

Plato does not attempt to fill in even the barest outline of the 
circulatory system ; otherwise he must have mentioned the heart, 
which he called earlier ‘ the knot of the veins and the fountain of 
the blood which moves impetuously round through all the members ’ 
(7oB). This phrase suggests that the two dorsal veins here men- 


1 The sinews stopped short at the base of the skull (75p). 

2 We learnt at 7oB that the blood, rushing outwards from the heart when 
anger boils up, conveys to all sentient parts a message from the brain, which 
has been warned by perception of some injury needing retaliation. 

3 Hist. Anim. iii, 2. See D’Arcy Thompson’s notes in the Oxf. Trans. 
and Tr.’s notes. 

4See Wellmann, Frag. d. gr. Aerzte 8o ff. 
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tioned must meet in the heart, as Aristotle 1 also held, adding that 
the heart can be regarded as part of them, since they extend both 
above and below it. We may add that one vein at least must 
extend below the heart to the belly, whence the blood formed 
there has to be raised to the head. Thence a system of smaller 
conduits carries the blood ‘ downhill’ to’ water all the rest of the 
body and to convey to all the members the sense-impressions 
from the head. The passage is most easily understood, not as a 
grossly inadequate account of the circulatory system, but rather 
as formulating the mechanical problem of hydraulics. The blood 
can easily flow downhill through branches in all directions. But 
some force is needed to raise the blood from the belly to the top 
of the hill. 


77E-7QA. Respiration as the driving power of the «irngation 
system 


The gods, accordingly, now provide for the carrying or driving 
of the water (ddgaywyia) along the conduits. The power is provided 
by the respiratory system, next to be described. Respiration, as 
Plato has already said, has other purposes. The lung was designed 
to receive breath and drink in order that it might cool the heart 
and so provide refreshment (7oc). This function is barely mentioned 
here in a single word.? The only purpose dwelt upon is the 
mechanical one of keeping in movement the internal fire which is 
to digest food in the belly and raise the blood so formed from the 
belly into the veins. In this process the lung itself appears to 
play as little a part as the heart plays in circulation. The mechan- 
ism is to consist of currents of air and fire. It is first remarked 
that we may take it as possible for fire and air to penetrate the 
skin and flesh, because their fine particles will make their way 
through the coarser materials. There can thus be transpiration 
through the skin, as well as respiration through mouth and nose. 
This is essential to the process called the ‘ circular thrust ’. 

That the body transpires through pores all over the surface of 
the skin was taught by Empedocles : 

‘Thus do all things draw breath and breathe it out again. 

All have bloodless pipes of flesh spread over the surface of the 

body, and at their mouths the outermost surface of the skin 1s 

perforated all over with pores closely packed together, so as to 


1 Hist. Anim. iii, 3, 513a, 15. See Thompson’s note. 

2 Diocles spoke of ‘ veins which receive the nourishment from the belly ’, 
Galen viii, 187. 

8 dvarsvyouevm, 78E. Aristotle held that cooling of the internal heat is the 
proper function of respiration. 
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keep in the blood while an easy passage is cut for the air to pass 
through. Thus whenever the thin blood rushes back from these, 
the bubbling air rushes in with an impetuous surge; and when 
the blood leaps back again, the air is breathed out once more’ 
(frag. 100). 
Empedocles’ doctrine was reproduced by Philistion,! who taught 
that the purpose of respiration is to cool the natural heat of the 
body and that health depends on the unimpeded passage of the 
breath, not only through mouth and nostrils, but all over the body. 
Diocles also held that the body has a natural heat residing in the 
blood, which conveys life and movement in the veins throughout 
the whole frame. His account of the cycle of respiration was the 
same as Plato’s: inhalation (or exhalation) through mouth and 
nose coincides with exhalation (or inhalation) through the pores. 
In opposition to the Coan school, which held that the breath first 
reaches the brain and is then dispersed throughout the rest of the 
body,? the Sicilians taught that the heart is the central seat of the 
breath of life or breath-soul (pvyixov avedua), which passes thence 
to the rest of the body through the veins and is the power that 
moves the limbs. This breath also conveys sense-perception. 
It is in perpetual motion, circulating through the veins together 
with the blood. According to this doctrine, then, the breath and 
the blood travel together through the same channels: respiration 
and the circulation of the blood are a single process ; and since the 
blood actually consists of the digested food, the same system 
conveys to all parts of the body their proper nourishment. 


77~. They then proceeded to provide for the water-carrying in a 
78. manner now to be described, which we shall the more easily 
grasp if we first agree upon the following principle. AI 
bodies composed of smaller particles are impervious to larger 
particles, but those consisting of the larger are not impervious 
to the smaller; and of all the kinds fire has the smallest 
particles and consequently passes through water, earth, and 
air and all bodies composed of these, and nothing is im- 
pervious to it. This principle must be applied to our 


1 See O. Gilbert, Meteorologischen Theorten, pp. 344 ff. Wellmann, Frag. 
d. Gr. Aerzte 70. 

2 (Hippocr.] a. iep. vove. 16. This treatise is held to be earlier than Diocles. 
Wellmann, op. cit. 77 ff. 

8 At Crat. 399D Plato connects yuy7 with 76 dvayiyov, as having the function 
of breathing and cooling the body; and again with dquvow oyeiv (duodyn), 
because it moves the body. Cf. Diocles, frag. 17, and Anon., Lond. xxxi, 54: 
the soul, being pneuma, is light and the whole body is carried (Baordlerar) by 
the soul. 
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78. belly 1: when food and drink fall into it, it keeps them in ; 
B. but it cannot keep in the air we breathe and fire, since their 
particles are smaller than those of its own structure. 


The Weel or Fish-trab.—The god now avails himself of this 
penetrating capacity of fire and air, to provide a mechanism supply- 
ing the power to drive the blood-food upwards into the veins from 
the belly. This mechanism is the respiratory system. It consists 
of currents of air and fire, and of nothing else. The currents pass 
in and out of the body by certain routes which, in a modern book, 
would be represented by lines in a diagram. In Plato’s dialogues 
diagrams are not used 2; accordingly, the pattern formed by the 
courses of the currents is visualised as the outline of a well-known 
object, the fisherman’s weel. The god is said to construct a net- 
work of this shape and then fix it in and around the ‘ living creature 
he had moulded’. The next sentences, describing the fashioning 
of the weel, are to be understood as if Plato were drawing a picture, 
the lines of which stand for the routes followed by currents of air 
and fire. 


788. The god accordingly made use of these (air and fire) for the 
water-carrying from the belly to the veins, weaving out of 
air and fire a network, after the fashion of a fisherman’s 
weel. This had a pair of funnels (éyxdotia) at the entrance, 
one of which again he made fork into two; and from these 
funnels he stretched, as it were, reeds 3 all round throughout 
the whole length to the extremities of the network. The 

c. whole interior of the basket he composed of fire, while the 
funnels and the main vessel were of air. 


In order to reconstruct Plato’s diagram of the currents, it is 
necessary first to be clear about the construction of the fish-trap 
or weel (xvotoc, Lat. nassa) and the meaning of éyxvetiov, above 
translated ‘ funnel ’. 

The weel, like our lobster-pot, is a basket (zAdxavoy), with a wide 
opening at the top. Stretching down inside and below the opening 


1 Here and below xo.Aia probably means, not the whole hollow of the trunk, 
but the belly, where fire reduces meat and drink to blood (80D). Plato is 
specially thinking of this as the first operation, which must be performed 
before the blood is driven upwards (see 78E~79A). It is of course also true 
that fire and air can penetrate the skin anywhere. 

2 Thus, even in the Meno, where a difficult problem of geometrical construc- 
tion is discussed, the lines and areas are described but not indicated by 
letters, as they would be in Aristotle. 

* The nassa was sometimes made of reeds (iunci, Plin., N. H. xxi, 114). 
Hesych. «vpros: ayyetov oxyowaddes, & of artes xpadvrar. Oppian, Halieut. iv, 
53- 
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there is passage in the form of a truncated cone, narrowing down 
to a hole just large enough to admit the fish. The principle is the 
same as that of the cheap inkpots in which the glass forming the 
wall is bent over and downwards to form a funnel which prevents 
the ink from escaping if the pot is upset.1 The construction of 
the massa is precisely described by Silius Italicus, to illustrate how 
the Romans were lured into the narrowing path between the cliffs 
and the shore of the Trasimene lake: 
“So by the crystal waves the cunning fisherman weaves osiers 
to make his light weel (massa) with its wide mouth. The inner 
part (tnteriora) he ties with special care; he brings the ends 
together, making them taper gradually along the middle of the 
belly (aluuwm) and fastens them together. By the trick of this 
contracted aperture he keeps the fish drawn from the sea from 
making its way back, though it found the way in easy.’ 2 
Such being the weel, what is the éyxvotiov ? Some commentators 
have been misled by Galen into supposing that éyxdotioy means a 
smaller weel inside a larger one. He wisely recommends those who 
live near the sea to go and look at the fisherman’s weel. Midlanders 
will at any rate have seen the kind of basket called tddagoc.? If 
they will imagine this basket without the perforations at the base 
and with its mouth at the top opened wide, they will have a sufficient 
picture. Evidently he himself had seen a weel, and it is, he adds, 
a single basket (xAéyyua ardodr) ; but he now tells us to imagine that 
it contains another small basket of the same shape, standing on 
the bottom of the big one, but with its opening much lower down. 
We are then to imagine yet another small basket inside the big one. 
These small baskets are, he says, what Plato means by éyxvetia. 

Galen can be convicted, out of his own mouth, of not knowing 
the meaning of éyxvetiov. Plato speaks of it as being a part of 
the whole weel, the other part being the main vessel or belly (xdtoe, 
Silius’ aluus). That is to say, it is the name of an actual part of 
an actual thing, the weel in common use. But Galen himself tells 


1 Apostolides, La Péche en Gréce (Athens, 1907), p. 51 (cited by A. W. Mair, 
Oppian, Loeb Library, 1928, p. xlvi), writes: ‘La péche au moyen de nasses 
est bien simple, mais toutes n’ont pas la méme forme: elle change suivant les 
poissons qu’on cherche a capturer. Ce sont des paniers, avec un orifice précéde 
d’une entrée conique, par laquelle, une fois entrés, les poissons ne peuvent plus 
sortir.’ 

2 Cf. Lucian, Merc. Cond. 3, rdv xtprwy 70 dbte£odov Extoobev emi cxoAjs adda 
pny €vd08ev ex Tot pvxov. 

8 rd\apos commonly means a basket shaped like a wastepaper basket with 
a mouth much wider than its base. This is evidently not the sort of basket 
Galen means, which Daremberg understood as the basket used for making 
cream-cheese out of curdled milk (Hom., Od. i, 247). 
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us that the weel is a ‘ single basket ’, which does not contain these 
imaginary smaller baskets.1 There existed, therefore, nothing to 
bear the name éyxdvotzoy in the sense of ‘ a small weel inside a large 
one’. If a Byzantine scholiast had glossed the word éytdquoy as 
‘a small tomb inside a larger one ’, we might be suspicious; if he 
added ‘ though no such tombs actually exist ’, we should know he 
was romancing, because there are no current names for non-existent 
parts of well-known objects. Plato uses éyxdetioy as a current 
name, not as one which he had invented for an imaginary addition 
to the structure of the actual weel. The gloss ? describing éyxvotia 
as ‘ plaited structures inside a weel’ is vague; but it at least 
recognises that the name belongs to some existent part of a weel ; 
and it also states that Plato applied the word to the pharynx, not 
to the cavities of the lungs and the belly, to which Galen’s imaginary 
baskets are supposed to correspond. 

The conclusion is that éyxdetvovy means the essential feature 
differentiating the weel from other baskets, namely the cone-shaped 
funnel. The ‘ inner part ’ of this, as Silius says, is made by bending 
inwards and downwards the ends of the osiers or reeds forming the 
wall of the belly. Their points, set round the small opening at the 
bottom of the funnel, repulse the trapped fish if he tries to escape. 
There are two ways in which the funnel can be formed. The 
simplest is illustrated in the common lobster-pot, which is roughly 
spherical, the upright osiers of the sides being bent round, so that 
the funnel is sunk within the main outline of the basket. In another 
type, illustrated here, the funnel projects above the belly, like the 
wicker funnel which is said to have been affixed to the voting-urn, 
so as to admit only the ballot.‘ In either case the funnel is, as 


1 It is for this reason that Galen says that, even if you have seen a weel, 
it is hard to understand Plato’s meaning. 

* Lex. Plat. éyxvpria: ra év tois xupros evudaoparas xpytrac bé €v Tipaiw 
emi rhs papvyyos 77 AdEe (repeated by Suidas). 

® Oppian, Halieut. iv, 47, describes how the fish, trapped in the ‘ backward- 
plaited ’ weel (€v xvproiot mwadmdexéecow), tries to escape. ‘He dreads the 
sharp rushes (cxodvouvs) which bristle around the entrance and as he comes 
against them wound his eyes, even as if they were warders of the gate’ (trans. 
Mair). 

4Schol. Ar., Eq. 1150: xnuds ... wAéyua te €x axowiwy yivdpevoy Gpotov 
79nd, & ras topdvpas AapBdvovow. Soph., frag. 504, Pearson: xnpoitor mAexrois 
sophupav (Herw., mopdipas codd.) Onpa (Tucker, $@eipe. codd.) yévos. Opp., 
Halieut. 5, 598: mopévpac are caught with xuprides Barat raddpois cpotat. 
Ar., H.A. 534a@, 20: eels are caught in earthen pickle-pots into the 
mouth of which the so-called 76uds has been inserted. «nuds meant also the 
funnel at the top of the xddos or xddvoxos (balloting urn): Ar., Vesp. 754, 
Kamuorainv emi trois Knpots yndifopevwy 6 redAcvraios Jebb in Pearson, Soph., 
Frag., vol. ii, 154, where most of this evidence is collected). Hesych., 
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Plato says, ‘at the entrance’ (xatd tv elcodor), whereas Galen’s 
imaginary small baskets are not at the entrance; one of them is 
at the bottom of the whole vessel with its opening a good way 
below the mouth of the main basket. This alone shows that Galen 


was wrong to imagine that the éyxdgria stood for the cavities of the 
belly and the lungs. The two funnels, as originally constructed, 
answer to the two passages for food and breath, through mouth 
and nose, which terminate in the throat, one leading into the 


. TO emiTiféuevovy TH THY Sixaorav vdpia semAeypevoy maya mTapdporov 
(funnel.) The accompanying sketch is copied from an eighteenth-century 
map of Cambridgeshire in my possession, showing a man drawing out of 
shallow water a round wicker weel, surmounted by a funnel. A boy has 
thrust his hand inside and pulled out a captured eel. In the Ethnological 
Museum at Cambridge there is a string of plaited weels of this pattern from 
Africa. The device is no doubt world-wide. The other illustration is ‘ com-~- 
posed from two Roman mosaics, in both of which it is represented as lying 
half-buried among sedges in a shallow piece of water’, Rich, Dict. of Rom. 
and Gk. Antiq., s.v. nassa (cf. Daremberg and Saglio, s.v. colum). Naturally 
neither picture attempts to show the narrowing projection of the cone inside 
the vessel. This is invisible, if the texture of the outer wall is close. It can 
be seen in the African weels above mentioned. 

1 Stallbaum rightly understood that they correspond rather to the passages 
into the lungs and the belly, though other features of his interpretation seem 
unsatisfactory. So L. and S. ‘ éyxvpria, passages into the xvpros or creel or 
fish-trap, to which Pl. compares the throat’. The reference to Galen (added 
in the last edition) is, however, likely to mislead. Rivaud translates éyxvpria, 
‘tuyaux ’. 
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cesophagus, the other into the trachea. Like the fisherman in 
Silius, the god constructs the funnels first. He makes a pair of 
them, instead of the usual one. He further makes one of them 
fork into two. This probably means the division of the breath- 
funnel into two entrances, through mouth and nose; for we can 
breathe, as well as swallow our food, through the mouth. As all 
agree, Plato’s comparison is a somewhat clumsy substitute for a 
diagram. 

The god then proceeds to construct the main vessel (xdtoc) of 
the basket by ‘ stretching from the funnels reeds all round through- 
out the whole length to the extremities of the network ’.1 In the 
Roman nassa illustrated above the reeds supporting the funnel 
extend all along the weel and are brought together at the base. 
The shape is now complete. We are finally reminded that the 
entire structure consists only of fire and air. ‘ The whole interior ’ 
(ta évdov dxavta) is of fire, while ‘ the funnels and the main vessel 
are of air’. That is to say, all the lines in the diagram represent 
channels or currents of, air. The space within the figure is for the 
present to be imagined as occupied by fire. As we hear later, ‘in 
every living creature the inner parts about the blood and veins are 
the hottest, like a well-spring of fire which it has within itself. It 
was, indeed, this that we likened to the network of our weel, when 
we said that the whole extent of the central part was woven of 
fire, while the parts on the outside were of air’ (79D). 

This structure is now applied to the living creature, the funnels 
being let into mouth and nose, while the outline of the main vessel 
encloses the trunk on the outside. The funnels require a certain 
amount of adjustment and adaptation. At their lower ends they 
are prolonged to form the trachea and the gullet. At the upper 
end the breath-funnel has already been divided into two outlets, 
mouth and nose, in order that we may be able to breathe while 
the mouth is occupied with eating. 


78c. This structure he took and set it about the living creature 
he had moulded, in this way.. The part consisting of the 
- funnels he let into the mouth; and this part being twofold, 


1 This sentence is ambiguous. The reeds were understood by Galen as 
representing arteries and veins extending from the belly and lung (Galen’s 
éyxtpria) outwards in all directions to the surface of the body and containing 
the ‘ rays of fire’ mentioned at 78p. But there is no corresponding structure 
in the fish-trap. «vxAw 8a wavrds can mean ‘ stretching all round along the 
whole surface’; cf. Albinus, Didasc. xiv: ovvéBn adriy (riv puynv) rd cdpa 
rou Kxéopou KikAw a mavros mepiéxev Kal mepixaddpar, = Tim. 36H, xvcdw Te 
avrov {whe rrepixadvibaca. At 74A, 3, Sta wavros roo xvrovs means ‘ along the 
whole extent (length) of the trunk ’. 
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78c. he prolonged 1 one of the funnels downwards by way of the 
windpipes into the lung, and the other alongside the wind- 
pipes into the belly. The first funnel he divided into two 
parts, to both of which he gave a common outlet by the 
channels of the nose,? so that when the other passage was 
not working by way of the mouth, all its currents also might 
be replenished from this one. 


The funnels having been adjusted, the main vessel is now fitted 
round the trunk on the outside. Galen understands the vessel to 
represent the skin and the layer of air in contact with it. If we 
omit the skin (which does not sink into the body), we can accept 
his view, with the qualification that the outlines of the vessel really 
mark the limits of a coat of air enveloping the trunk. 


78p. The rest, the main vessel of the weel, he attached round all 
the hollow part of the body. And all this he caused at 
one moment to flow together inwards on to the funnels 
—softly, because they are made of air; while at another 


1 xabjKev, like xaftévas maywva, ‘ to let your beard grow long ’, and xajxav at 
77D, 3. It should be remembered that the lung contains no blood (7oc). Its 
passages are filled with air and fire. 

% The breath-funnel was originally forked into two passages, the mouth 
and the nose (78s). I understand the present operation to be the splitting 
of the nose-passage into the two nostrils (so A.-H.). This completes the 
system of passages. 
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78D. moment the funnels flow back, and the network sinks in 
through the body—for this is porous—and then out again ; 
meanwhile the rays of fire stretched through inside follow the 
movement of the air in either direction. This process was 
E. to continue without ceasing so long as the mortal creature 
holds together; it is indeed the process which the name- 

giver entitled inhalation and exhalation. 


This account is intelligible if we remember that the whole outline 
of the structure—funnels and main vessel—consists of air. When 
we breathe in through the mouth, the currents of air converging 
along all sides of the body flow together (ovogeiv) inwards upon 
the ‘funnels’, i.e. the columns of air defined by the mouth and 
nose and the gullet and trachea. This happens ‘ softly ’, without 
shock, because it is only air that is pouring in upon air. When we 
breathe out, the columns of air flow back again towards, and out 
through, the mouth and nose. The external currents are thus 
reversed by the pressure of the breath, and the external air so 
displaced (represented by the outline of the main vessel) sinks into 
the body through its pores, to fill the space inside that would 
otherwise be left empty by the air we have breathed out. The 
process is then reversed again. The air which has entered through 
the pores passes out again by the same route and sets the external 
current moving again towards the mouth. Why this reversal 
takes place will be explained presently. Here it is only added that 
the ‘rays of fire’ stretched through the interior of the structure 
follow the movement of the air in either direction. The fire which 
occupies the interior is described as separated into rays because it 
passes along the same channels or pores as the air. In a diagram 
these might be roughly indicated by lines radiating outwards in 
all directions from the heart. The statement refers specially to 
the process which Galen describes as transpiration (d:azvoy)) ; and 
the channels in question appear to be the veins (79D), or rather 
still finer passages, at the ends of the veins, which will keep in the 
blood, but just permit fire and air to get through. 

The process of respiration is now to be connected with digestion 
and with the conveyance of nourishment in the blood through the 
irrigation system. Apart from the mention of the cooling effect 
which the lung has upon the heart (as we were told earlier, 70c) 
the emphasis falls on the mechanical use of respiration, as the force 
which maintains two processes: (1) by keeping the internal fire 
constantly in motion, it enables the sharp fire-particles to penetrate 
and cut up the food and drink which have reached the belly ; and 
then (2) to carry the blood so formed along with its own movement 
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through the veins. This theory is in substantial agreement with 
Diocles.? 


78E. All this that our body does and has done to it results in its 
being nourished and keeping alive as it is watered and 
cooled ; for every time that, as the breath passes in and out, 
the fire within connected with it follows its movement and 
in its perpetual rise and fall passes in through the belly and 
79. takes hold upon the meat and drink, it dissolves them and, 
dividing them up small, drives them through the outlets in 
the direction of its advance, discharging them into the veins, 
as water from a spring into runnels, and making the currents 
of the veins flow through the body as through an aqueduct. 


7Q9A-E. Respiration maintained by the circular thrust 


We have seen that the whole process of ‘ watering ’ and feeding 
the body is kept up by the rhythmical movement of respiration. 
Plato next attempts to show that respiration itself is maintained 
mechanically. He represents it as going on without any impulse 
from muscular contraction or from the intervention of the will. 
He invokes the principle of the ‘ circular thrust ’ (megiwous), which 
is now explained. 

The principle, being purely mechanical, has wider applications 
mentioned in the later paragraphs, e.g. to medical cupping-instru- 
ments and projectiles. As Aristotle’s discussion of the circular 
thrust shows, certain problems had arisen from the denial of the 
void. Parmenides had denied the existence of any void spaces 
inside the universe, and he had rejected the possibility of any 
motion. The two propositions were connected, since it was held 
that nothing could move without some empty place to move into. 
Accordingly, when the Atomists reasserted the void, they were 
restoring the possibility of motion. Others, however, such as 
Empedocles and Anaxagoras, believed motion to be possible while 
still denying that there was any real vacancy. 

The projectile presented two problems. How could it, or any 
other body, move at all, if there was no vacant room to move 
into? And how could a missile continue in motion after it had 
left the hand which hurled it? Both were solved by the theory 
of the circular thrust. The moving body, since it does not advance 
into vacancy, displaces the air in front of it. At the same time 
the air must be closing up the vacancy that would otherwise be 
left behind the projectile. Thus a stream of air is formed, pouring 
from the front of the moving body to its rear. The force of this 


1 Wellmann, op. cit. 89. 
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current is now invoked to account for the body continuing in motion 
after it has lost contact with the source of impulsion. The air 
pouring round to the rear is supposed to push the projectile farther 
on its way, until the force of the original impulse somehow dies out. 
The application of this principle to the process of respiration is 
stated first. Our breath is a sort of projectile impelled out of our 
mouths. Since it does not issue into empty space, it must 
dislodge the air near the mouth. At the same time it must 
leave no empty space inside us. Apparently it was assumed that 
the contraction of the body in expiration did not suffice to close up 
the vacancy inside or to provide space outside for the dislodged air 
tomoveinto. Hence the theory that the expelled breath is replaced 
by a current which enters the body through pores in the flesh. 


79A. But let us once more consider the means whereby the effect 

of respiration has come to take place as it now does. It 

was in this way. Since there is no vacancy into which any 

B. moving body could make its way, and the air we breathe 

does move out from us, the consequence is at once plain to 

anyone: it does not go out into vacancy, but thrusts the 

neighbouring air out of its place. What is so thrust keeps 

on displacing its neighbours successively, and in the course 

of this compulsion the air is all driven round and enters the 

place whence the breath came out, refilling it as it follows 

the breath. All this goes on simultaneously,! as when a 

c. wheel is driven round, because there is no vacancy. Con- 

sequently, the region of the chest and lung, in the act of 

discharging the breath outwards, is filled again by the air 

surrounding the body, as it is driven round and makes its 

way inwards through the porous flesh. Again, when the air 

is turned back and is moving outwards through the body, 

it thrusts round the respiration inwards by way of the 
passage of mouth and nostrils. 


The last sentence reminds us that our breath does not, after all, 
behave quite like a projectile, which continues on the same course 
so long as the circular thrust goes on and the impulse has not died 
away. We do not, in fact, go on breathing outwards indefinitely, 
although the circular thrust should make this possible. After 
quite a short time we begin to inhale again, and the current must 
flow the other way. There is nothing yet to explain this reversal. 
An explanation is now sought by considering the original source 
of the impulse which must be supposed to have started the whole 


1 Not leaving any interval of time during which there would be a space 
left unfilled. 
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process. This is found in the fire contained in all living things, 
as a sort of well-spring of movement. The fire has its own natural 
tendency to move towards its like. There is fire in the warm 
breath we exhale, and this carries the air with it outwards through 
the mouth and nose towards the main body of fire all round the 
universe. When the breath gets outside it encounters colder air, 
and the fire in it will presumably continue its journey and pass out 
of the expelled air. So the breath is cooled outside. Meanwhile 
the dislodged air is pouring round, by the circular thrust, into the 
body through the pores. It reaches the internal fire and is heated 
thereby. 

We might now expect that this freshly heated air would travel 
out through mouth and nostrils and keep up a continual process of 
exhalation. The breath would thus behave lke the projectile, 
which is precisely the result we are seeking to avoid. At this 
point the explanation becomes obscure, because it is tacitly assumed 
that the air which comes in through the pores must also go out 
through the pores and not join the current passing out through 
the mouth.! Perhaps the assumption is tacit because it seems so 
improbable. Once it is made, the reversal can be explained. The 
air which has come in through the pores, having now been heated 
by the fire inside, will pass out again through the pores to seek its 
like. This will reverse the circular thrust and drive the cooled air 
near the mouth back into the body in inhalation. 


79c. We must suppose that the starting of this process is to be 
explained as follows. In every living creature the inner 
D. parts about the blood and veins are the hottest, like a 
fountain of fire which it has within itself.2 It was, indeed, 
this that we likened to the network of our weel, when we said 
that the whole extent of the central part was woven of fire, 
while all the parts on the outside were of air. Now we must 
agree that the hot naturally moves outwards towards its 
kindred in its own region ; and that, since there are two ways 
through, one leading out by way of the body, while the other 
is by way of mouth and nostrils, whenever the hot makes for 
E. the air in one quarter, it gives a thrust round to the air in 
the other quarter ; and the air so thrust round, falling into 
the fire, is heated, while the air which passes out is cooled. 


1 See Tr.’s note, p. 562. 

2 Presumably the principal seat of this fountain of fire in blood and veins 
is the heart, ‘ the knot of the veins and the fountain of blood ’, whose throbbing 
when it swells with passion is ‘caused by fire’ (7oaA-c). See Wellmann’s 
reconstruction of Diocles’ doctrine, which has many points of contact with 
Plato (Fragm. d. Gr. Aerzte 44 ff., and 219). 
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This last sentence applies equally to both routes. Whether the 
air enters by the mouth or through the pores, it alike reaches the 
central source of heat and is warmed there. And, whichever way 
it goes out, it is cooled when it gets outside. The obscurity lies in 
the next statement, because the assumption that air must go out 
by the same way that it came in is not openly made. This being 
granted, the warmth of either lot of air will be constantly changing. 
The air which comes in at either passage will be warmed when it 
reaches the internal fire, and cooled again when it passes out, by 
its own route, to the atmosphere outside. As soon as it has got 
warm at the fire it will seek to pass out again towards the main 
mass of fire and so reverse its direction and set up a thrust the other 
way. If we now assume that inhalation (or exhalation) by one 
route alternates with inhalation (or exhalation) by the other route, 
there will be a rhythmical reversal of the current, comparable to a 
wheel turning first one way, then the other. 


79E. And as the warmth changes and the air which travels by 
way of the one outlet } gets warmer, this warmer air is the 
more inclined to take the reverse direction by that route, 
moving towards its like, and gives a circular thrust to the 
air which travels by the other passage. This again suffers 
the same effect and reacts every time in the same way. So 
it sets up, under the two impulses, a motion like that of a 
wheel which swings now this way, now that, and thus it 
gives rise to inhalation and exhalation. 


Aristotle sums up the theory quite clearly. ‘It is said (in the 
Timaeus) that when the hot air issues from the mouth it pushes 
the surrounding air, which being carried on enters the very place 
whence the internal warmth issued, through the interstices of the 
porous flesh ; and this reciprocal replacement is due to the fact 
that vacuum cannot exist. But when it has become hot the air 
passes out again by the same route, and pushes back inwards through 
the mouth the air that had been discharged in a warm condition. 
It is said that it is this action which goes on continuously when 
the breath is taken in and let out ’ (De Resp. 4726, 12, Oxf. trans.). 

Aristotle rightly saw that this paragraph is concerned with the 
question how the whole process of respiration can start and proceed 
mechanically without involving volition. The new-born child does 
not, in fact, begin to breathe deliberately. Plato probably did 
not know that the midwife slapped the baby on the back to make 


1 This must be the meaning of xara, as at D, 7, xara To o@pa and C, 6, not 
the air ‘ near’ or ‘ about’ the outlet, if this means outside it, because expelled 
air gets cooler, not hotter. 
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it gasp ; and he supposed that the motion was mechanically started 
by the natural impulse of the internal fire seeking its like.! More- 
over, breathing normally proceeds without any conscious effort. 
Not having our conception of reflex muscular action, he thought 
that the process is maintained throughout life by the blind action 
of inanimate particles. It is true, as Galen remarks, that we can 
voluntarily breathe faster or slower; but it is also true that the 
vast majority of the breaths we draw are not voluntary actions. 
It therefore seemed necessary to supply a mechanical cause. Galen 
comments on the fact that Plato makes the whole process involun- 
tary and ignores muscular action (Hipp. et Plat. 715 ff.). 


79E-80c. Digression. Other phenomena explained by the circular 
thrust 


Plato now interrupts his account of the irrigation system by a 
short digression. The principle of the circular thrust will help to 
explain a number of other phenomena, which had been falsely 
supposed to involve the existence of void or of a power of ‘ attrac- 
tion ’’ which Plato will not recognise. 


79E. To this principle, moreover, we may look for the explanation 

80. of what happens in the cases of medical instruments for 
cupping, of the process of swallowing, and of projectiles, 
which keep moving after their discharge either through the 
air or along the ground. 


Plutarch 2 explains how the circular thrust (or antzperistasis, as 
it was called in Aristotle and later), eliminates the need of a void 
in these various cases. (1) Some of the air inside the physician’s 
metal cup is converted into fire and so becomes fine enough to 
escape through the pores of the metal and give a thrust to the air 
outside, which is passed on till it exerts pressure on the flesh. So 
the flesh rises inside the cup and fills the space vacated by the fire 
which has escaped. (2) Swallowing again involves reflex actions 
which Plato ignores. And how can our food get down, if there is 
no void to receive it? 3 According to Plutarch, when the tongue 
presses the food into the throat, the air underneath is squeezed out 
towards the roof of the mouth and then helps to thrust the food 


1 Aet. iv, 22, 1, ascribes to Empedocles an explanation of how the first 
animal drew its first breath, as well as an account of respiration similar to 
Plato’s (Vors. Emped. A74). 

2 Plat. Qu. vil, 1004D ff. 

3 Cf. one of the arguments for a void in Ar., Phys. iv, 6 (2136, 19) : ‘ Every- 
one supposes that growth is due to the void ; for our food is a body, and two 
bodies cannot occupy the same place.’ 
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down. (3) Projectiles are pushed forward in the same way. The 
circular thrust accounts for the missile continuing its flight, or a 
ball rolling along the ground, after it has left the hand. 

The account of concord and dissonance in musical sounds, which 
was promised earlier (67c), can now be given, evidently because 
the circular thrust is somehow involved. Its obscurity is due to 
the fact that here, as so often before, Plato reduces his explanation 
of a highly complicated process to a single sentence. He does not 
describe how the whole process takes place, but concentrates upon 
the one most important feature. Unless we can reconstruct the 
process as a whole, we cannot even understand what feature he is 
explaining. He tells us that the agreeable concord of two sounds 
of higher and lower pitch depends on the ‘ likeness’ (6wowdt7¢) of 
certain motions in us. Assuming for the moment that ‘ likeness ’ 
must mean correspondence, we may translate as follows: 


80a. This principle will also explain why sounds, which present 
themselves as high or low in pitch according as they are 
swift or slow, are as they travel sometimes inharmonious 
because the motion they produce in us lacks correspondence, 
sometimes concordant because there is correspondence. The 
slower sounds, when they catch up with the motions of the 
quicker sounds which arrived earlier, find these motions 
drawing to an end and already having reached correspondence 
B. with the motions imparted to them by the slower sounds on 
their later arrival. In so doing, the slower sounds cause no 
disturbance when they intrude a fresh motion; rather by 
joining on the beginning of a slower motion in correspondence 
with the quicker which is now drawing to an end, they 
produce a single combined effect in which high and low are 
blended. Hence the pleasure they give to the unintelligent, 
and the delight they afford to the wise, by the representation 

of the divine harmony in mortal movements. 


In reconstructing the acoustic theory here implied we must 
avoid attributing to Plato modern theories of the transmission of 
sound by vibrations or wave-motions.1_ Nothing whatever is said 


1 A.-H. (p. 300) rightly sees that, according to Plato, sound is transmitted 
by a travelling body of air; but he speaks of this body as ‘ vibrating’ and 
communicating its vibrations to the eav. The theory of consonance he deduces 

"is, he says, ‘ entirely unsatisfactory ’, for obvious reasons which he states. 
Tr. (p. 576) speaks of vibrations propagated more or less rapidly through the 
air to our tympanum, and of consonance as resulting from a uniform wave- 
movement, compounded of two waves. He then declares that ‘the whole 
theory is quite perverse’, again for obvious reasons. 
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about waves; and if we introduce vibrations, we must be quite 
clear what it is that vibrates. 

“Sound ’, we were told (674), ‘is the stroke (or shock) inflicted 
by air on the brain and blood through the ears, and passed on to 
the soul; while the motion it causes, starting in the head and 
ending in the region of the liver, is hearing (ao7).’ The swifter the 
motion, the higher the pitch of the sound heard.1 The present 
passage throws some more light on the two motions here dis- 
tinguished. (1) One motion takes place in the air outside, between 
the source of sound and the stroke inflicted directly on the brain 
and blood (not the ear-drum, of which nothing is said: the ears 
are treated as open channels). (2) The other motion is set up by 
this stroke in the whole region of our bodies from brain to liver. 
This motion is called ‘ hearing ’, though there is no sensation unless, 
or until, the motion ‘reaches the soul’ (consciousness). These 
two motions must be separately considered. 

(1) The first, external, motion Plato calls the ‘ sound ’ (~Adéyyos)— 
a musical sound, not a mere noise. It starts with a blow inflicted 
on the air by (say) the string of a lyre when it is plucked. It ends 
with the blow inflicted by the disturbed air on the blood and brain. 
There are two ways in which a shock might be transmitted. Each 
particle of air in a chain from source to brain might pass on the 
shock to its neighbour; the shock would then travel, not the 
particles. This cannot be intended here, because there would then 
be no circular thrust involved. Apparently we must suppose that 
a portion, or portions, of air travel from source to brain.2 Such 
a portion, as the context implies, is like other projectiles: its 
advance sets up a circular thrust which keeps it in motion till the 
impulse dies away. 

It is clearly implied that the notes in question are not indefinitely 
prolonged, like those of a flute. We are to imagine the simpler 
case in which a string is plucked once for all. The question remains, 
however, whether only one projectile is despatched, or Plato takes 
account of the vibration of the string after the blow, and thinks 


11It was added that a sound is ‘ similar’ (oyolav) or ‘ regular’ when it is 
uniform and smooth ; irregular, when it is rough. The word cpows is there 
applied to a single sound. In the present passage it describes a relation 
between two sounds, on which their concordance depends. Hence ‘ similar ’ 
here must mean ‘ corresponding’ in some way. 

2So Beare, Gk. Theories of Elem. Cognition, 109: ‘ Not the rapidity of 
vibrations in air, but that of the mere onward movement of air or portions 
of air, seems to have been for Plato the producing cause of height in tones. 
Moreover Plato, like his predecessors, believed that a definite portion of air 
was projected forwards from the sonant body to the ear; not that a mere 
movement took place in the medium.’ 
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of each vibration as despatching a fresh projectile after the first, 
until the string comes to rest. The sound yielded by a plucked 
string does, in fact, go on humming for a short time and then dies 
away. Plato recognises this where he speaks of the internal motion 
(‘ hearing ’) as ‘ drawing to an end’ when it is overtaken by the 
later sound. This might be due only to the behaviour of the 
internal motion, continuing after receiving a single blow. But a 
sustained flute note could not be explained by a single shock. It 
is more likely that the vibrating string sends off a succession of 
projectiles, which would account for the continued humming, in 
contrast with the abrupt noise produced (say) when a book is 
dropped on the floor. 

It is not rash to assume that Plato was acquainted with the 
acoustics of Archytas, who held a closely similar doctrine. There 
could, argued Archytas, be no noise of any kind if one body did 
not inflict a blow on another. All musical sounds are motions 
started by a blow, and these motions follow one another at shorter 
or longer intervals, making the sound heard correspondingly high 
or low. If a string is tuned too high, we lower the tension, so 
reducing the vibration and lowering the pitch. It follows that a 
tone consists of parts, which must be related in numerical pro- 
portion. 

We may, then, conjecture, with some probability, that Plato 
conceived a succession of projectiles travelling from source to 
brain, and inflicting a series of blows at lengthening intervals, for 
each projectile will start with a slightly weaker impulse than the 
one in front. Anyone curious about the propagation of musical 
sound could easily observe that, when he plucked a string and 
pulled it out of the straight, the string not merely returned to its 
original position but went on vibrating till it settled to rest. Each 
successive vibration can easily be imagined to discharge a fresh 
portion of air after the first, and it would be obvious that the rate 
of travelling would decrease as the string moved more slowly and 
gave a feebler blow. At the other end there would be a series of 
impacts at increasing intervals and each feebler than the last.? 


1 Archytas ap. Eucl. Sect. canon. Introd. (See Frank, Platon u. a. sog. 
Pyth. 174.) Diels-Kranz, Vors.® 474, 19a and B, I. 

2 Theon, p. 61, 11 (Hill.) = Vors.5 47a, 19a: Eudoxus and Archytas held 
that the proportion of the consonances is expressible in numbers; for they 
too agreed that the proportions are in motions and that the quicker motion, 
since it delivers blows in unbroken succession (dre aArjtrovoay ovvexdés ) and 
gives a sharper punch to the air, is acute (high) in pitch, while the slow 
motion, being more sluggish, is grave (low). So also Plut., Pl. Qu., 10068: 
The air receives a blow from the thing which sets it moving and delivers a 
blow, sharply if the shock has been violent, more softly if it was dull. Theon, 
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(2) We may now turn to the second or internal motion, which 
these ‘ travelling sounds’ start ‘in us’ with the first impact on 
the brain and blood. It takes place in the region from brain to 
liver. There is no ground for supposing that it involves the 
travelling of any body from place to place; the journey of the air 
or “ sound ’ has ended at the point of impact. The internal motion 
may well be of a different kind.1 Plato does not describe it here, 
beyond saying that it goes on for a time and then draws to an end, 
and implying that it has somehow a rate of speed which may or 
may not correspond with that of a second motion of the same kind. 
This is the motion earlier called ‘hearing’. It is the physical side 
of hearing, a bodily motion which (if strong enough) is accompanied 
throughout by the sensation of hearing ; for we go on hearing the 
sound from the moment of the first impact until the humming dies 
away. The rate of this motion is determined by the speed of the 
external sound and the frequency and force of the blows it delivers. 
High and low pitch are strictly qualities of the sound as heard or 
of the sensation, and correspond to the rate of the internal motion. 
Hence Plato says that the swifter motions present themselves to us 
(paivovtat) as higher in pitch.2. The nature of this internal motion 
has been described at 64B as the transmission of shocks from one 
particle to another in those parts of the body which, unlike bone 
or hair, are soft and easily displaced. ‘One particle passes on the 
same effect to another, until they reach the consciousness and 
report the quality of the agent.’ This explanation, we were told, 
applies especially to sight and hearing. 

We have now constructed, without recourse to unreasonable 
conjecture, a fairly complete picture of the external motion of the 


Music. vi, p. 84, Dupuis: Adrastus ascribed to the Pythagoreans the theory 
that all sound is a movement in the air caused bya blow. The pitch depends 
on the speed of the movement; the volume of sound, on its violence. The 
speeds of the movements and their intensities may, or may not, be in accord- 
ance with certain ratios. If they are not, the result is not properly a sound 
or note (dfdyyos), but a mere noise. Two sounds, struck on an instrument, 
are concordant when they ring or chime together (curnyet) according to a 
certain affinity and sympathy (xard twa oixedtnra Kal ovumafeav). When 
they are struck simultaneously, a sweet and agreeable sound is heard from 
the mixture. 

1 Cf. the analysis of visual sensation at Theaet. 156c, where (1) the travelling 
motion (gopd), a quick motion passing between the eye and the object seen, is 
distinguished from (2) the ‘ slow’ change (d\oiwois ) subsequently occurring 
in the organ and accompanied by sensation if it reaches the soul. There is 
a corresponding dAdoiwots in the object, which is said to ‘ become coloured ’. 

2 Cf. Ar., de anim. 420a, 30: The high in pitch moves the sense much in 
little time, the low moves it little in much time. The quick is not the same 
thing as the high, nor the slow as the low; rather the motion (of the sense) 
is ‘high’ because of the swiftness, ‘low’ because of the slowness. 
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travelling sound, terminating at the point of impact, and of the 
internal motion of blood and brain, starting from that point and 
lasting so long as the projectiles continue to arrive with sufficient 
force. Plato has taken nearly all this process for granted, though 
he has made clear that the two motions are distinct and that at 
least one of them (the external, in fact) involves the circular thrust 
characteristic of projectiles. 

All that the present statement actually explains is the conditions 
that must be satisfied if a high and a low note are to be combined 
in a single harmonious affection of the hearing. Plato has already 
said that the concord depends on ‘the correspondence of the 
internal motion’. This we shall now understand as meaning that 
the succession of shocks in brain and blood set up by a rapid sound 
outside must correspond with the shocks set up later by a slower 
sound. ‘Correspond’ evidently cannot mean that the rates are 
the same,! for that would result in unison, not concord. The 
correspondence meant can only be analogous to that of the vibrations 
of two strings, one of which vibrates (say) twice as rapidly as the 
other, so that each longer vibration coincides with every other 
shorter vibration and produces the concord of the octave. 

The sentence describes how the blending takes place, on the 
explicit assumption that the higher of the two external sounds 
travels more rapidly than the lower and so reaches the point of 
impact in front of it. The only difficulty lies in the phrase which 
describes the earlier internal motion as ‘ having already reached 
correspondence’ with the later motion which starts when the slower 
sound arrives. Why does it need to veach correspondence, if 
correspondence existed from the outset between the two tuned 
strings ? Something must have happened to disturb the corre- 
spondence of the external sounds on the course of their journey. 

The data which are certainly assumed are as follows. (1) The 
two strings are plucked simultaneously ; otherwise there would be 
no reason why the swifter sound should arrive first (mootéowy, A, 6). 
(2) The two strings must be in tune with one another, so that the 
proper concordant correspondence exists at the outset. (3) The 
higher sound, despatched by more vigorous and frequent impulses, 
travels the faster and arrives first. The lower follows more slowly 
with longer intervals between its projectiles. Why is not the 
original correspondence maintained throughout the whole process, 
as the projectiles in each stream arrive at lengthening intervals 
under the flagging impulse until they both cease? The only 


1 Martin (i, 393) and A.-H. understand dyofavy to mean the same vate, and 
consequently dismiss the theory with a contempt which it would deserve if 
Plato could have overlooked so glaring an objection, 
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possible reason must lie in a further assumption, namely that the 
slower projectiles suffer on their journey a loss of speed more serious 
than the loss suffered by the quicker ones. Their original impulses 
were feebler and they are sooner tired, like a runner who at starting 
takes one stride to his competitor’s two, but at the goal can only 
manage something less than one. In this way the original corre- 
spondence would be lost, and if the two notes are to sound con- 
cordant, it must be restored. 

The explanation indicates how this restoration occurs. It opens 
with a description of the state of things existing at the moment 
when the slower projectiles begin to arrive. The quicker ones 
which arrived earlier have already set up the succession of internal 
shocks in blood and brain. But they are now arriving with 
diminished frequency, and the internal shocks are also slowing 
down. The correspondence will be now restored if, at the moment 
when the slower begin to arrive, the shocks have dropped to a rate 
which makes them chime in once more with the flagging steps of 
the new-comers. In our analogy of the race, the winner runs on 
beyond the goal (the point of impact) with slower and slower steps. 
Correspondence will be restored if, at the moment when the other 
reaches the goal, the winner has dropped to the original proportion 
of two steps to one. 

The first sentence of the explanation is now clear: 


‘The slower sounds (projectiles), on catching up (at the point 
of impact), find the internal motions (shocks) set up by the 
quicker sounds which arrived earlier drawing to an end (getting 
continually slower) and by this time having reached a rate 
corresponding to the internal motions imparted to them 4 by the 
slower sounds on their later arrival.’ 


The next sentence describes the consequence—the way in which 
the two sets of internal shocks, now in restored correspondence, 
blend into a single harmonious affection. When the late-comers 
catch up the earlier at the point of impact, they set going a second 
internal motion. In thus ‘ intruding a fresh motion’ they cause 
no disturbance (or jangling, as it were), because the first internal 
motion has already slowed down into correspondence. So the 
beginning of the slower internal motion fits on to the remainder of 
the first internal motion, overlapping it in due correspondence. 


1 The later internal motion is regarded as affecting the earlier one when 
it combines with it. The later sound brings in or interjects a fresh motion 
on the top of the other (dAAnv émepBddovres) ; but as the two motions 
correspond and fit together (zpogdarres), the second does not ‘disturb ’ or 
jangle the first, 
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The result is that the higher and lower sounds, both now audible 
together, ‘combine in a single effect in which high and low are 
blended ’. 

The whole statement thus gives the conditions that must be 
satisfied, if we are to hear a concordant blend of high and low notes. 
All that is actually described is the state of things that must exist 
when we begin to hear the concord, and while it lasts. The rest of 
the process is taken for granted ; it is not even mentioned that the 
circular thrust is relevant because the external sounds are projectiles. 
The explanation above offered takes account of the distinction 
clearly drawn between the external and internal motions. The 
failure of other interpreters to produce any theory that is not 
“entirely unsatisfactory ’ or ‘ wholly perverse ’ is partly the result 
of ignoring this distinction. The theory as above reconstructed is 
certainly open to objections ; but it is not obvious nonsense. 


The digression now concludes with the mention of other pheno- 
mena involving the circular thrust and also the principle (explained 
at 57c) that the transformation of the primary bodies in their 
conflict results in their constantly interchanging the regions towards 
which they drift, like to like. 


80s. There are, moreover, the flowing of any stream of water, 
c. the falling of thunderbolts, and the ‘ attraction’ of amber 
and of the loadstone at which men wonder. There is no real 
attraction in any of these cases. Proper investigation will 
make it plain that there is no void; that the things in 
question thrust themselves round, one upon another; that 
the several kinds of body, as they are disintegrated or put 
together, all interchange the regions towards which they 
move; and that the results which seem magical are due to 

the complication of these effects. 


Plato’s chief concern seems to be to dispense with the alleged 
requirement of a void and to eliminate the hypothesis of ‘ attrac- 
tion ’ 1 in all these cases by reducing all apparent pulling to pushing. 
At 58E the flowing of molten metal along the ground was due to 
the thrust of the neighbouring air. The flowing of water to its 
own region, between air and earth, is sufficiently explained by its 
natural tendency to seek its like. Here he may be thinking of 
water spreading (like the molten metal) along the level ground. 
It is not necessary to suppose that there must be empty space in 

1 Wellmann, Frag. d. Gr. Aerzte i, 37, gives evidence for the controversy 
about the occurrence of attraction in various phenomena. The author of 
Ancient Medicine (xxii) appears to attribute to the tapering shape of the 
cupping instrument its power to ‘ attract’ blood from the flesh. 
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front for it to move into. Its advance will displace the air in front 
and this will, by the circular thrust, increase the pressure which 
keeps it moving. Plutarch suggests other ways in which the 
circular thrust might come in. 

The downward fall of the thunderbolt calls for explanation as 
being contrary to the natural tendency of hot things to move _ 
upwards. Aristotle explains that clouds are densest on their upper 
side. ‘ Just as the pips we squeeze between our fingers, though 
heavy, often jump upwards, so these things are necessarily squeezed 
out from the densest part of the cloud’ (Meteor. ii, 9). 

The so-called attraction of the loadstone is explained by Plutarch 
as the pushing of the iron towards the stone by a circular thrust 
set up by powerful effluences of air coming out of the stone. A 
theory of this type is attributed to Empedocles (Vors. A8q). 


80p-81E. How blood is formed by digestion and conveyed through 
the veins. Growth and decay. Natural death 


After this digression, we now return to the point at which the 
account of respiration was complete. Plato has succeeded in 
reducing this to a purely mechanical process, which will go on 
throughout life, whether we are awake or sleeping, as an engine 
will run so long as the furnace burns. Like a piston in this engine, 
the fire inside us keeps up an oscillating motion as it accompanies 
the breath ; and its action is now invoked to effect the work of 
digestion—another process that goes on without the intervention 
of consciousness. The food in the belly is penetrated by the 
moving fire-particles and broken up into minute fragments. These 
actually form the blood, a stream of nourishment containing all the 
substances needed to replenish the waste in our tissues. The waste 
itself is due to the assaults of the elements outside the body, 
causing the escape of particles which fly off to seek their likes. The 
motion of the blood is still not connected with any action of the 
heart, but attributed to the oscillation of the respiratory system. 
As the stream moves through the veins, the various substances 
composing it are attracted, like to like, by the bodily organs, whose 
waste they thus repair. 


80D. Now the effect of respiration, whence this discussion arose, 
takes place, as we said before, on this principle and by these 
means: the fire cuts up our food and oscillates 1 inside us 
as it accompanies the breath ; and by thus oscillating with 
it, fills the veins from the belly by discharging the cut-up 


codd. Hermann’s emendation aiwpovpévw may be preferred, 
as by A.-H. and Fraccaroli: ‘ accompanying the oscillation of the breath ’. 
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80p. food from thence. By this means, in any animal, the streams 

of nourishment are kept flowing throughout the whole body. 

The particles, being freshly divided and coming from kindred 

E. substances—from fruits or herbs which the god caused to 

grow for this very purpose of feeding us—take on all manner 

of colours owing to their being mixed together; but they 

are chiefly pervaded by a red hue, a character inwrought on 

moisture by fire that cuts and stains it.1_ Hence the colour 

of the stream throughout the body assumes the appearance 

we have described; this we call blood, on which the flesh 

and the whole body feed, so that every member draws water 

81. therefrom to replenish the base of the depleted part.2 The 

manner of this replenishment and wasting is like that move- 

ment of all things in the universe which carries each thing 

towards its own kind.? For the elements besetting us outside 

are always dissolving and distributing our substance, sending 

each kind of body on its way to join its fellows; while on 

the other hand the substances in the blood, when they are 

broken up small within us and find themselves comprehended 

B. by the individual living creature, framed like a heaven to 

include them,* are constrained to reproduce the movement 

of the universe. Thus each substance within us that is 

reduced to fragments replenishes at once the part that has 
just been depleted, by moving towards its own kind. 


Normal growth and decay.—Such being the process of nourishment, 
it remains to explain why the young animal grows, whereas later 
in life it dwindles and withers in old age. The creature is originally 
formed from the seed, which is a portion of the parent’s ‘ generative 
marrow ’” (73B, 91B), and nourished on milk ; so its consistency is 
soft. On the other hand, the triangles of the fire, air, water, and 
earth which form the marrow are, as we were told (73B), excep- 
tionally smooth and unwarped. It is here added that their edges 
fit closely together, so that the solid. particles are firm and can more 


1 Cf. the account of red or blood-colour at 68B. 

2-9v tod Kevoupevov Baow, not ‘the places that are left void’ (A.-H.). 
The main food-conveying channels of the blood are sunk deep within the 
flesh, which is watered and fed from beneath, as a plant from its roots. Cf. 
83E mvOudvwr, the roots or foundations of the flesh. 

376 ovyyevés, here and at B, 2, shows that ovyyerdv above (D, 8) means 
‘ kindred ’, not ‘ coaeval ’. 

4 An allusion to 58a, which explained how all the four primary bodies are 
comprehended by ‘ the circuit of the whole’, and how mutual attraction of 
likes and the constant changes of direction of transformed bodies keep the 
whole together and tend to allow no vacancy to be left unfilled. The move- 
ment is reproduced here in the microcosm, 
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than hold their own against the incoming particles of which the 
food and drink consist. Accordingly, digestion is easy; for the 
internal fire-particles, being close-knit and sharp, can penetrate and 
cut up the food-particles, whose triangles are older and weaker. 
Blood will thus be formed readily and in abundance, and the 
creature will grow. The onset of decay and the wasting of old age 
come when this situation is reversed and the incoming particles are 
too strong for the fiery ones inside to cut up. Rather these are 
shattered by the intruders. Digestion will be increasingly difficult 
and the blood will run thinner. The creature will now dwindle 
and waste away. 


81B. Now whenever there is more going out than flowing in, all 

things diminish ; when there is less, they grow. So when 

the frame of the whole creature is young and the triangles 

_ of its constituent bodies are still as it were fresh from the 

workshop, their joints are firmly locked together, although 

the consistency of the whole bulk is soft, having been but 

c. lately formed of marrow and nourished on milk. Accord- 

ingly, since any triangles composing the meat and drink, 

which come in from outside and are enveloped within the 

young creature, are older and weaker than its own, with its 

new-made triangles it gets the better of them and cuts them 

up, and so causes the animal to wax large, nourishing it with 

an abundance of substances like its own.1 But when the 

root 2 of the triangles is loosened by reason of the many 

D. conflicts in which they have long been engaged with so many 

others, they can no longer cut up into their own likeness the 

triangles of the nourishment as they enter, but are themselves 

easily divided by the intruders from without. So every 

living creature is at this time overmastered and wastes away ; 
and this condition is called old age. 


Death, when not due to violence or disease, is accounted for by 
the weakening and breaking down of the triangles of the marrow. 


1 The doctrine that each substance in our body is nourished by the accession 
of like substances already present in our food and drink was clearly asserted 
by Anaxagoras, and is alluded to at Phaedo g6p. Cf. Ar., de gen. et corr. 
333b, 1 (Empedocles). 

24 pila Tav Tprywvwv xadg. This curious metaphor must describe the 
opposite of what was called above ‘ being strongly locked-together ’ (ovyxAecowv) 
so as to form a firm solid. This favours Tr.’s view (p. 586) that ‘ roots’ 
means the sides, which are the lines along which triangles are joined to compose 
a corpuscle. The metaphor seems to be taken from the loosening of a tree’s 
roots. I cannot see that pila has anything to do with a ship, as Tr. would 
have it. The only phrase in the whole context that definitely suggests a 
ship is €x Spudywv; but that was a current metaphor applied to other things. 
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This substance is the very seat of the life-principle; in it the 
‘bonds of life are fastened so long as the soul is bound together 
with the body ’ (738). This whole passage is concerned only with 
the normal course of growth, decay, and death, which must occur 
in the healthiest creature. The entire process is explained in 
terms of the constituent triangles of the elementary bodies. 
Abnormal decay and death due to disease will be treated later. 


SID. And at last, when the conjoined bonds of the triangles in 
the marrow no longer hold out under the stress, but part 
asunder, they let go in their turn the bonds of the soul!; 
and she, when thus set free in the course of nature, finds 

E. pleasure in taking wing to fly away. For whereas all that 
is against nature is painful, what takes place in the natural 
way is pleasant. So death itself, on this principle, is painful 
and contrary to nature when it results from disease or 
wounds, but when it comes to close the natural course of 
old age, it is, of all deaths, the least distressing and is accom- 
panied rather by pleasure than by pain. 


Reviewing this whole account of digestion, nutrition, and respira- 
tion, we can see that Plato’s main concern is with the hydraulics 
of his irrigation system. Completely ignoring the voluntary or 
reflex action of the muscles, he has discovered the motive power 
in the natural tendency of fire to make for its own region, assisted 
by the principle of the circular thrust. The problem presented by 
the upward movement of the blood from the belly to the head was 
analogous to that of the movement of water in the earth to the 
tops of mountains, whence it descends in streams. This troubled 
the mechanical genius of Leonardo da Vinci, who wrote: ‘ The 
water runs from the rivers to the sea and from the sea to the rivers, 
always making the same circuit. The water is thrust from the 
utmost depth of the sea to the high summits of the mountains, 
where, finding the veins cut, it precipitates itself and returns to 
the sea below, mounts once more by the branching veins and then 
falls back, thus going and coming between high and low, sometimes 
inside, sometimes outside. It acts like the blood of animals which 
is always moving, starting from the sea of the heart and mounting 
to the summit of the head; there, if the veins are burst, as one 
may see a vein burst in the nose, all the blood in the lower parts 
mounts to the height of the burst vein.’ Like Plato, Leonardo 
regards the rising of the water in the mountains and of the blood 

1 At 89B we learn that each individual has his allotted span of life, ‘ since 


the triangles in every creature are from the outset put together with the 
power to hold out for a certain time, beyond which life cannot be prolonged ’. 
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to the head as contrary to the natural movement of the fluids, and 
he accounts for it by invoking the vital heat: ‘if the body of the 
earth did not resemble man, the water of the sea, being so much 
lower than the mountains, could not of its own nature mount to 
their summits. Hence we must believe that the reason which 
holds the blood at the summit of man’s head is the same that holds 
the water at the summit of the mountains’. ‘ Water, the vital 
humour of the terrestrial machine, moves owing to natural heat.’ 
‘Water is like the blood which natural heat holds in the veins at 
the top of the head.’ 4 

Leonardo’s comparison may have been prompted by Seneca 
(Nat. Qu. iii, 15 ff.), who holds that the Earth is analogous to the 
human body with its veins containing blood and its wind-pipes 
containing breath. In the Earth there are channels, some of water, 
some of breath, so similar to ours that the ancients spoke of ‘ veins 
of water’. The Earth contains as many different kinds of humours 
as our bodies; both are subject to various kinds of corruption. 
Streams flow out of Earth like blood from our veins when these are 
opened. The Earth contains not only veins of water, but huge 
subterranean rivers, some of which emerge at the bottom of lakes. 
Seneca himself may well have been inspired by the myth in the 
Phaedo, which, as Stewart remarks, ‘recommends itself to the 
‘ scientific mind ’’ by explaining the origin of hot and cold springs, 
volcanic action, and, I think, the tides of the Atlantic Ocean’. 
We are there,told that the Earth, at many places all over its spherical 
surface, is indented with hollows of every size and shape, into 
which water, mist, and air have flowed together; they are the 
sediment of the pure ether which envelopes the true surface. 
All the hollows are connected by many channels, narrow or wide, 
bored through the Earth. Through these much water flows from 
one basin to another; and there are many underground rivers of 
hot and cold water, or fire, or mud and lava, which fill each hollow 
in turn as the circulation (zegiego7}) flows round to it. All these 
are kept in motion by a certain oscillation (aiépga) in the Earth 
produced in the following way. The largest chasm of all pierces 
right through the whole Earth. All the rivers flow together 
(oveegovot) into this chasm, and then out again, because the liquid 
has no base to rest upon 2; so it oscillates and surges up and down, 


1 These quotations from Leonardo’s MSS. are taken from G. Séailles, 
Léonard da Vinci, Paris (1892), pp. 299 ff. 

2‘ There is no bottom at the centre of the earth. ... We must keep in 
mind throughout this passage that everything falls to the earth’s centre. 
The impetus (dpu7) of the water takes it past the centre every time, but it 
falls back again, and so on indefinitely ’ (Burnet, ad /oc.). 
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and the air or breath (zvejua) connected with it does the same, 
accompanying it as it makes now for the other side of the Earth, 
now back again towards this side. ‘ Just as, when we breathe, the 
stream of the breath is perpetually exhaled and inhaled, so there 
the breath (xvedua), oscillating with the liquid, produces terrible 
and irresistible winds as it comes in and goes out.’ When the water 
retreats towards what we call the ‘ lower ’ parts (i.e. the antipodes), 
the streams flow into the regions on that further side of the Earth, 
and fill them as irrigators fill their channels. Then, when the 
impulse is in the opposite direction, the streams fill the region on 
our side, and, flowing by the channels through the Earth, reach 
the hollows on the surface, forming seas, lakes, rivers, and springs. 
Thence they sink once more into the Earth, after making longer 
or shorter journeys round, and fall again to the main chasm at a 
higher or lower level, but always below the point at which they 
came out. They can always descend as far as the centre of the 
Earth, but no farther ; for the part of the chasm which is beyond 
the centre is uphill to a stream coming from either side. 

The similarities between this passage and ours have often been 
remarked. The only cause suggested in the Phaedo for the oscilla- 
tion of the waters is, as Olympiodorus ! says, that ‘ the Earth is a 
living creature and as it were respires and causes certain refluxes 
by its inhalations and exhalations’. When the Earth inhales ‘ all 
the rivers flow together into the chasm, and then flow back again 
out of it’, as in the Tzmaeus the air surrounding the body “at 
one moment flows together upon the funnels, while at another 
moment the funnels flow back’. There is, indeed, a not accidental 
resemblance between the hollows on the Earth’s surface where the 
water collects to flow into the underground channels and the 
funnels of the pharynx where the air collects to pass into the 
irrigation system. 


S81E-86A. Dzuseases of the body 

To the account of the normal course of decay in old age and 
natural death is now added a classification of diseases. The funda- 
mental notion of nearly all Greek medicine was that health depends 
on a due balance or proportioned mixture of the ultimate con- 
stituents of the body. Where the schools differed was on the 
question, what these ultimate constituents are. According to 
Alcmaeon, the junior contemporary of Pythagoras, they are the 

1 Comment. in Phaed., p. 204, Finckh. Wyttenbach on Phaedo 111E cites 
the Stoic Athenodorus’ explanation of tides as due to inhalation and exhalation 
(Strabo iii, 7) and Pomponius Mela iii, 1, 15, neque adhuc satis cognitum est 


anhelitune suo id mundus efficiat vetractamque cum spiritu regervat undam 
undique, si, ut doctioribus placet, unum animal est. 
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opposite powers (duvduerc), hot and cold, moist and dry, bitter and 
sweet, and the rest. Health is maintained by a sort of democratic 
equality (icovouia) ; disease is caused by one opposite establishing 
its sole ascendancy (wovagyia) over the other. Alcmaeon seems to 
have had an indefinite list of pairs of opposites ; but the influence 
of Milesian cosmology gave special prominence to the two pairs— 
the hot and the cold, the moist and the dry—which were themselves 
associated with the seasons of the year and the cycle of life in all 
nature. The life of plants and animals does in fact depend upon 
a certain balance of the alternating powers of summer heat and 
winter cold, the rainy season and the times of drought. 

The Coan school of medicine replaced the ‘ powers’ by fluid 
substances, the humours (yvyoi).1_ The writer of the treatise on 
Ancient Medicine, attacking the intrusion of philosophic pre- 
conceptions into his art, points out that the hot, the cold, the 
moist, and the dry are not substances, but merely powers; the 
body consists of certain humours which have powers or properties. 
Health is the harmonious blending or balance of these substances, 
not of the powers. In the Nature of Man, attributed by Aristotle 
to Polybus, the humours are declared to be four in number : blood, 
phlegm, yellow bile, and black bile. These were, somewhat arti- 
ficially, associated with the four principal powers. 

The Italian and Sicilian school followed a different line. In 
Empedocles’ system the four powers had been simply identified 
with the four elements, fire (hot), air (cold), water (moist), earth 
(dry). These elements are the components of the body, as of 
everything else. Philistion of Locr1 developed a medical theory on 
this basis, which is summarised as follows 2: 

Philistion holds that we consist of four ‘forms’ (ide@yv), that 
is elements: fire, air, water, earth. Each of these has its own 
power : fire the hot, air the cold, water the moist, earth the dry. 
Diseases arise in various ways, which fall roughly under three 
heads. (1) Some are due to the elements, when the hot or the 
cold comes to be in excess, or the hot becomes too weak and 
feeble. (2) Some are due to external causes of three kinds: 
(a2) wounds ; (b) excess of heat, cold, etc.; (c) change of hot to 
cold or cold to hot, or of nourishment to something inappropriate 
and corrupt. (3) Others are due to the condition of the body: 
thus, he says, ‘ when the whole body is breathing well and the 
breath is passing through without hindrance, there is health ; 
for respiration takes place not only through mouth and nostrils, 
but all over the body... .’ 

1 See Loeb Trans. of Hippocrates by W. H. S. Jones, vol. i, pp. xlvi ff. 

2 Wellmann, Frag. d. Gr. Aerzte, 110, Philistion, frag. 4. 
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Philistion 1s believed to have practised at Syracuse, and Plato 
may have met him there.1 It seems certain that he influenced 
Diocles of Karystus in Euboea, who was regarded by later physicians 
as a “second Hippocrates’. Diocles practised chiefly at Athens, 
and wrote on all branches of medicine. His floruit is placed between 
400 and 350 B.c. The many points of agreement between Diocles 
and Plato support the inference that both were influenced by 
Philistion. The common foundation is the four fundamental 
qualities of Empedocles, not the four humours, though Diocles was 
acquainted with these. In Plato’s theory, accordingly, the humours 
play a secondary part. His first class of diseases is due to excess 
or defect or misplacement of one or another of the primary bodies. 
In the treatment of the remaining classes he brings into account 
his peculiar doctrine of the triangles composing the solid figures of 
the elements.? 

(x) Diseases due to excess or defect or misplacement of the primary 
bodites.—This class corresponds to the first of Philistion’s three 
classes. Diocles * also held that most diseases are due to ‘ anomaly 
of the elements in the body and of its condition ’ (Philistion’s third 
class, due to disorders of respiration). 


81x. The origin of diseases is no doubt evident to all. Since 
82. there are four kinds which compose the body, earth, fire, 
water, and air, disorders and diseases arise from the unnatural 
prevalence or deficiency of these, or from their migration 

from their own proper place to an alien one; or again, since 

there are several varieties of fire and the rest, from any bodily 

part’s taking in an unsuitable variety, and from all other 
causes of this kind. For when any one of the kinds is 
formed or shifts its place contrary to nature, parts that were 

B. formerly cold are heated, the dry become moist, and so also 


1If Plato’s Second Letter is genuine, it seems to imply that Philistion 
attended Dionysius II, and establishes Plato’s acquaintance with him. 

2 Tr.’s notes should be consulted for evidence about fifth-century medical 
theories; but his belief that the contents of the Timaeus represent the 
thought of that century, not of Plato’s own, has led him to take comparatively 
little notice of Diocles. He thinks ‘ the most likely view is that men like 
Philistion are responsible for all the main points in the medical part of the 
dialogue, and that they naturally enough followed the lead of Philolaus’ 
(p. 599). Philolausis called ‘ roughly contemporary ’ with Zeno, Empedocles, 
and Timaeus, who ‘ must be thought of as born at the very beginning of the 
fifth century ’ (p.17). So the impression is conveyed that the court physician 
of Dionysius II was, so far as his doctrine is concerned, practically a con- 
temporary of Empedocles. My own notes on the medical authorities should 
be taken as supplementary to Tr.’s. It is useless to repeat all the early 
evidence he has collected, especially about Pythagorean views. 

3 Aet v, 30, 2. 
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82B. with the light and the heavy, and they undergo changes of 
every kind. The only way, as we hold, in which any part 
can be left unchanged and sound and healthy is that the 
same thing should be coming to it and departing from it 
with constant observance of uniformity and due proportion ; 
any element that trespasses beyond these limits in its in- 
coming or passing out will give rise to a great variety of 
alterations and to diseases and corruptions without number. 


(2) Diseases of the (secondary) ttssues—We pass next from the 
simple bodies to the tissues composed of some or all of them. These 
secondary components of the body were known as “ homoeomerous ’ 
substances, because they were believed to be indefinitely divisible 
into similar parts. Empedocles was the first to suggest that bone, 
sinew, flesh, and blood were composed of the four elements in 
definite proportions. Bone, for example, contained four parts of 
fire, two of earth, one of air, and one of water. Blood and flesh 
contained all four elements in equal or nearly equal quantities. 
In this tradition blood is not ranked with the other three ‘ humours ’. 
In Empedocles it is the seat of the physical soul and consciousness. 

Plato has already described (738 ff.) the composition of marrow, 
bone, sinew, and flesh ; blood is formed directly out of the digested 
food and contains portions suitable for the nourishment of all the 
tissues. He now tells us something of the manner in which the 
nourishing takes place. Sinew is produced from the fibrine, flesh 
from the coagulated blood when the fibrine has been removed. 
Sinew and flesh in their turn produce a viscous fluid, which glues 
flesh to bone and nourishes both the bones and the marrow they 
contain. Such is the natural order in which the several tissues are 
built up. Some points may have been suggested by Dhiocles’ 
embryological observations : 

‘The first articulate formation of the embryo is observed at 
about the fortieth day. Up to nine days sanguineous threads 
can be traced; at eighteen days flesh-like clots and some 
fibrinaceous formations can be seen, in which the pulsation of 
the heart is found. At thrice nine days, according to Diocles, a 
faint outline of the spine and head becomes visible in a mucus- 
like membrane. At four times nine days the whole body is 
distinct for the first time, or finally (adding another four days) 
about the fortieth day. Empedocles agrees with this account of 
the times at which the embryo becomes quite distinct.’ 4 
Plato, however, 1s concerned with the normal process of nutrition, 

whereby the appropriate substances in the blood are built up into 


i 1 Oribasius iii, 78 = Diocles, frag. 175, Wellmann. 
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the several tissues whose waste they repair.1_ Diseases of his second 
class are due to the unnatural reversal of this process, starting 
from the breaking down of flesh, which then discharges corrupt 
substances back into the blood. These give rise to the noxious 
humours, the various kinds of bile and phlegm. Finally, the 
trouble may go deeper and affect the bones and the very seat of 
life in the marrow. I cannot find evidence that any medical writer 
shad formulated this notion of a reversal of the normal course of 
nutrition as the cause of a special class of diseases, beyond the 
testimony, quoted by Taylor (p. 592), that Philolaus regarded bile, 
blood, and phlegm as the source of diseases, and bile (if present at 
all) as a ‘useless’ substance. This is vague and inconclusive: 
blood seems to be ranked with the other humours, and all medical 
doctrine connected some diseases with misbehaviour of the humours. 
Plato’s notion of a reversal appears to be associated with the 
opposition of growth (aténoic), resulting from normal nutrition, 
and decay (consumption, g@io1.) as the contrary process. At 
81B-—E he traced the natural course of growth followed by the decay 
of old age, without the intervention of disease. Decay was due to 
the inevitable wearing out and falling to pieces of the triangles. 
Here we are concerned with abnormal, morbid decay, in which the 
current that should foster growth is forced to flow backwards. 
The reverse of ‘ generation ’ (yéveowg) is decay or corruption (g6ogd.) 


82B. Again, seeing that secondary formations exist in nature, an 
Cc. attentive consideration will discern a second class of diseases. 
Since marrow, bone, flesh, and sinew are composed of the 
bodies above named, and blood also of the same bodies, 
though in a different way, most of the diseases affecting them 
arise in the same manner as those just mentioned ; but the 
most serious afflictions take the form of a corruption of these 
structures, which occurs when the process of their formation 

is reversed. 
In the natural course flesh and sinews arise from the blood 
—sinew from fibrine (for they are cognate), flesh from the 
D. compacting of the blood from which the fibrine is being 
removed.2, From sinews and flesh, again, proceeds the 


1 I cannot see that this account of nutrition is inconsistent with the earlier 
description of the composition of the several tissues at 73B ff. However they 
are composed, they must all be nourished ultimately by the blood. 

2 It is not explained what agency in the living body causes the blood 
without fibrine to be compacted into flesh. It may be the ‘innate heat’, 
for when the blood is cold in the dead body blood without fibrine remains 
liquid (85D). This is in accordance with the view which Diocles is presumed 
to have shared with Empedocles that the male embryo is more quickly 
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82D. viscous and oily stuff which glues the flesh to the structure 

of the bones and also feeds the growth of the bone itself 

which encloses the marrow; while at the same time the 

purest part, consisting of triangles of the smoothest and most 

slippery sort, filters through the close texture of the bones 

and, as it is distilled from them in drops, waters the marrow. 

E. When the several structures are formed in this order, the 
result, as a rule, is health. 

Disease comes when the order is reversed. Thus, when 
flesh is decomposed and discharges the results of its decom- 
position back into the veins, these are then filled with much 
blood of every sort together with air; this has a diversity 
of colours and bitternesses, as well as acid and saline qualities, 
and develops bile, serum, and phlegm of all sorts. All these 
products of breaking down and corruption in the first place 
destroy the blood itself, and providing the body with no 

83. further nourishment from themselves, they are carried every- 
where through the veins, no longer observing the order of 
natural circulation. They are at feud among themselves 
because they can get no good of one another; and they 
make war upon whatsoever in the body keeps orderly array 
and stays at its post; so they spread corruption and 
dissolution. 


It will be seen that Plato regards bile and phlegm, two of the 
fundamental substances in the humoral physiology, as morbid 
products of the decomposition of flesh.1 The next paragraphs 
describe in some detail how the various recognised types of bile 
and phlegm are so generated. There is some resemblance here to 
the doctrine of Dexippus of Cos, the pupil of Hippocrates, who 
regarded phlegm and bile as superfluous products of nutriment, 
and held that the mixture of these two humours with the blood, 
which changes colour accordingly, gives rise to the four species : 
white phlegm, blood-coloured phlegm, yellow bile, and black bile.? 
But Wellmann believes that Plato’s theory of the humours is 
probably due to Philistion and Diocles, who held that the humours 
are produced by the action of the ‘innate heat’ on the nutriment 
in the veins. Blood is the mixture in normal proportions ; bile is 


formed than the female, because the male is in the right (warmer) part of 
the uterus. Diocles also held that overheating ({éo1s) thickens the blood 
and so blocks the veins, causing indigestion. Wellmann, P.-W. Real Encycl., 
s.v. Diokles, 805-6. 

1Cf. Tim. Locr. 102C, yodds yap ral yevdaves Kal ddcyparos evOdvde, xupol 
voowdees Kal Uypa@v oaiies .. . 


2'Wellmann, Fr. d. Gr. Aerate, p. 75. 
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due to an excess of heat, phlegm to an excess of cold. Hence bile 
causes inflammations, and phlegm catarrhs (as in Timaeus 83¢, 
85B).1 


834. Now when the flesh which is decomposed has been formed 
a long time before, it resists concoction ; it turns black under 
long exposure to burning, and, being bitter because it is 
eaten through and through, it is dangerous in its assault 

B. upon any part of the body that is as yet uncorrupted. Some- 
times, when the bitter stuff has been fined down, the bitter- 
ness is replaced by acidity in the black colour. Sometimes, 
again, when the bitterness is steeped in blood it acquires a 
redder hue, and the mixture of the black with this redness 
give it the ‘ bilious’ colour.2. Or again, a yellow colour may 
be combined with the bitterness when the flesh decomposed 
by the fire of the inflammation is of recent formation. To 
all these the common name ‘ bile’ has been given, either by 

Cc. physicians, or perhaps by someone capable of surveying a 
number of unlike things and discerning in them all a single 
kind deserving a name; while the several varieties of bile 
recognised ® have been specially defined each according to 
its colour. 

The serum of black and acid bile (in contrast to that of 
blood, which is a harmless lymph) is dangerous when com- 
bined with a saline quality by the action of heat; this is 
called acid phlegm. There is also the product resulting from 
the decomposition of new and tender flesh, accompanied by 
air.4 This is inflated by air and enveloped in moisture so 


1 Wellmann in P.-W. Real Encycl., s.v. Diokles, 803. 

2 The reading yoAddes is supported by the use of ra yoAdwdn for favOr} as 
opposed to péAatva yoA7 in the passages quoted by Wellmann, Fr. d. Gr. Aerazte, 
Pp. 75, note 4, especially the testimony about Dexippus: [éray 8¢, (noir), 4 
XoA) TIG aluare [emueryO7, yi(verar) ra) Aeyopeva xyoddd [yn ... Thealterna- 
tive reading yAow@des can then be explained as due to someone who thought it 
absurd to call one class of bile ‘ bilious’. Plato has already mentioned the 
xoAwSyn xpwpatra exhibited by the liver, in connection with the ‘ bitterness ’ 
contained in that organ. Cherries might be similarly classified as white, 
black, and cherry-coloured. 

? Namely the three species above described: black, ‘ bilious ’, and yellow. 
The contrast is between the generic name ‘ bile’, and these three names for 
the species (ef57). 7a dAda means the species as opposed to the genus; not 
that there are other species than those named. Diogenes of Apollonia and 
his contemporaries are said to have laid much stress on the colour of the 
complexion as a sign of temperamental humours and a symptom of corre- 
sponding diseases (Vors. 51A, 29a). 

* As explained at 84, air is produced inside the body by the decomposition 
of flesh. Cf. also 82, 3. 
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83D. as to form bubbles, individually too small to be seen but 
becoming visible in the mass, as the froth so formed makes 
them appear white in colour. All this decomposition of 
tender flesh in combination with air we call white phlegm. 
Freshly forming phlegm, moreover, itself has a lymph, 
namely sweat, tears, and all other such flowing substances 

E. that are daily purged away. 

All these things become agents to produce diseases when 
the blood, instead of being replenished in the natural way 
from food and drink, takes its increase from the opposite 
quarter, contrary to the established use of nature.? 


The next paragraph returns to the description of diseases due 
to this reversal of the normal process. The decomposition of flesh 
back into the blood, above mentioned, is less grave than the more 
deeply seated corruption of the fluid which binds flesh to bone and 
nourishes bone and marrow. Beyond that again lie the affections 
of the bones themselves, and finally of the marrow. 


83E. Now when the several sorts of flesh are broken down by 

diseases, so long as their roots hold firm, the mischief is but 

half done, for it still admits of easy recovery. But when 

84. that which binds flesh to bone falls sick and in its turn the 

stream that is separated off from flesh and sinews 2 no longer 

serves to nourish bone and bind the flesh thereto, but instead 

of being oily, smooth, and viscous, becomes rough and saline, 

parched by an unhealthy manner of living, then all the 

substance so affected crumbles back again up into? the 

flesh and sinews as it comes away from the bones; while 

B. the flesh, falling away with it from its roots, leaves the sinews 

bare and full of brine, and itself falls back again into the 

current of the blood, to aggravate the disorders before 
described.¢ 

Grievous as these affections of the body are, yet graver 


1 papa rods ris dvcews vouous: ‘contrary to the laws of nature’ is a 
mistranslation. All that is meant is the customary and normal process by 
which blood is healthily formed. 

2 Reading xai pnxeéri ad ro é€ éxeivwv vapa (ala, codd: dua St.) «al vevpwv 
aroxwpiléuevov. alua is certainly corrupt, and vaya has more point than 
Stallbaum’s dua. At 82D the fluid was said to drip from the bones and water 
the marrow. 

3 nd, ‘up into’, not merely ‘under’. The natural movement—secretion 
of the fluid from sinews and flesh down on to the bones—is reversed. 

“At 82E-83a. The more superficial diseases due to corruption of the 
blood by decomposing flesh are reinforced by these more deeply seated 
affections of the fluid. 


339 


84B. 


DISEASES OF THE BODY 81E-86A 


are those which go deeper and come when the density of the 
flesh does not allow the bone to receive enough ventilation. 
Through mouldiness the bone is overheated and decays; no 
longer taking in its proper food, it goes rather the opposite 
way and crumbles back into the nourishing fluid ; and that 
again falls into flesh, and the flesh into the blood, thus 
making the maladies of the parts previously mentioned ! all 
more virulent. 

Finally, the most desperate case of all is when the substance 
of the marrow becomes diseased by some deficiency or excess. 
This produces the most serious and deadly disorders, since 
the whole substance of the body is forced to flow in a backward 
course. 


(3) Diseases due to (a) breath, (b) phlegm, (c) bile. Fevers.—The 
last section has described the origin of phlegm and bile in the 
reversal of the normal process, but no specific diseases have been 
named. The third class now introduced contains groups of maladies 
due to the blocking of respiration or the morbid formation of air 
inside the body, and to the two noxious humours. 


84C. 
D. 


A third class of diseases must be conceived as occurring in 
three ways: (a) from breath, (b) from phlegm, or (c) from 
bile. 

(a) When the lung, whose office is to dispense the breath 
to the body, is blocked by rheums and affords no clear 
passages, the breath fails to reach some parts and causes 
them to putrefy for lack of refreshment ; while too much of 
it passes into other quarters, where it forces its way through 
the veins and contorts them, dissolves the body, and is 
intercepted when it reaches the barrier at the centre. Thus 
are caused countless painful disorders, often accompanied by 
much sweat. : 

Often, too, when flesh is broken down,? air is formed inside 
the body and, not being able to make its way out, causes 
the same torments as those due to breath that has come 
from outside. These are most severe when the air, gather- 
ing and swelling up round the sinews and the small veins 


1 sv mpdobev (governed by 7a voojpara, not by zpayvrepa), the flesh and 
sinews and the viscous fluid. The corruption of the bones, by travelling all 
the way back to the blood, aggravates all the less deeply seated diseases ; 
just as, in the preceding paragraph, the corruption of the viscous fluid 
aggravated ra mpdoev pybévra voonpara (B, 3). 


Scaxpibelons, ‘disintegrated’, cf. Scaxpwouevns ris capnds, 83E. So 


A.-H. Cf. 82E, 83¢, D. 
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84E, there,! makes them stretch backwards the tendons of the 
back and the sinews attached to them. From the tension so 
produced the disorders of course derive their names, tetanus 
and opisthotonus. A cure is difficult; indeed, such cases 
are, for the most part, relieved by supervening fevers. 


The first part of the above paragraph clearly refers specially to 
inflammation of the lungs.2 The agreement of Plato’s account of 
its causes with Diocles of Karystus once more points to the inference 
that both were dependent on Philistion of Locri, whose third class 
of diseases is due to the blocking of respiration (p. 333 above). 
The second group, including tetanus, is attributed to the formation 
of air inside the body as a product of decomposing flesh. Again 
Plato’s doctrine has striking points of agreement with Diocles. 
The last remark, that such disorders are relieved by supervening 
fevers, is repeated in Hippocrates, Aphorisms iv, 57 (iv, 5221). 


85a. (b) White phlegm, when intercepted, is dangerous, because 

of the air in the bubbles; but if it finds an escape to the 

surface of the body, is milder, though it disfigures the body 

by engendering white eruptions and kindred maladies. 

When it is mixed with black bile and is diffused over the 

divine circuits in the head so as to throw them into confusion, 

the visitation, if it comes in sleep, is comparatively mild, 

but an attack in waking hours is harder to throw off. As 

B. an affliction of the sacred part, it deserves its name ‘ sacred 
disease ’. 

Acid and saline phlegm is the source of all disorders that 
occur by defluxion; they have received many different 
names according to the divers regions towards which the 
fluxion is directed. 


Plato agrees with the author of the treatise On the Sacred Disease 
(epilepsy) that it is an affection of the brain and caused by phlegm, 
to which Plato (or his source) adds a mixture of black bile. He 
also defends the use of the name ‘sacred disease’, but not on 


1 Does this refer to the network of small veins round the head (77£) and 
the sinews at the base of the skull (75D) ? radvry must presumably mean the 
neighbourhood of the shoulders, taking its meaning from énirovo., which 
seems to mean whatever tendons or sinews were supposed to hold the back 
erect, like the back-stays of a mast. Wellmann (p. 11) quotes from the 
Anec. Med. 7, 544, the statement that all the ancient physicians held opistho- 
tonus to be caused by ra do roo eyxedddov meduxdra veipa being filled with 
viscous humours, which the yguyexov avetwa knocks up against, so causing 
spasms. But the meaning of veipa here seems to be doubtful. 

2 Martin ii, 355. Wellmann, Fr. d. Gr. Aerzte 9, 76. 
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the grounds attacked by the Hippocratean writer, that the disease 
was due to supernatural causes.1 Praxagoras and Diocles attributed 
epilepsy to the formation of phlegmatic humours in the ‘ thick 


artery 


’, These form bubbles which block the passage of the 


pneuma from the heart and so produce tremors and spasms of the 


body.? 
S5B. 


(c) Inflammations of any part of the body, so called from 
its being burnt or ‘inflamed’, are all due to bile? If the 
bile finds a vent outwards, its seething sends up eruptions 
of various kinds; if shut up within, it engenders many 
inflammatory diseases. The worst is when the bile mingles 
with pure blood and breaks up the proper disposition of the 
fibrine. This substance is distributed throughout the blood 
to preserve in it a due proportion of thinness and thickness, 
in order that heat should not so liquefy it as to make it 
flow out through the porous texture of the body, nor yet 
should its excessive density make it too sluggish for ready 
circulation in the veins. The fibrine, by the composition of 
its substance, preserves the: due mean; even after death 
when the blood is getting cold, if the fibrine is collected, all 
the rest of the blood is liquefied ; whereas, if the fibrine is 
left, it quickly congeals the blood with the help of the sur- 
rounding coldness. Such being the action of fibrine in the 
blood, bile, which had its origin as old blood and is now 
dissolved back again into blood out of flesh, when it enters 
the blood in small quantities at first, hot and liquid, congeals 
under the action of the fibrine ; and while this is happening 
and its natural heat is being quenched, it sets up internal 
chill and shivering. As the bile flows in with fuller tide, 
however, it overpowers the fibrine with its own hotness and 
by boiling up shakes it into disarray ; and if it proves strong 
enough to obtain the mastery to the end, it penetrates to 
the substance of the marrow and in consuming it unlooses 
the soul from her moorings there and sets her free. When 
the flow is weaker and the body holds out against dissolution 
the bile is itself overpowered ; then either it is expelled all 
over the surface of the body, or else, after being thrust 
through the veins into the lower or upper belly, banished 


1 Wellmann, op. cit. 26 ff. See also Tr.’s note, p. 602. 

2 Diocles, frag. 651, Wellmann. 

8’ Not to phlegm (which is regarded by Plato as cold), in spite of the etymo- 
logical kinship of dAdypa and ¢Adyeoba:. Polybus in the de nat. hom. connects 


phlegm 


with air, the coldest element, yellow bile with heat, black bile with 


dryness. 
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85r. from the body like an exile from a city at civil war, it causes 
86. diarrhoea, dysentery, and all such disorders. 

When the body has fallen sick chiefly through excess of 
fire, it produces continuous heats and fevers; excess of air 
causes quotidian fevers; excess of water, tertian, water 
being more sluggish than air or fire. Excess of earth, which 
ranks as the most sluggish of all the four, takes a fourfold 
period for its purgation, and produces quartan fevers which 
are hard to shake off. 


The last paragraph on fevers has no connection with the previous 
description of diseases due to bile. It belongs rather to the first 
class of diseases, attributed above (824) to excess or defect of one 
of the four primary bodies. Wellmann 1 infers from a remark of 
Galen’s that Diocles recognised only the short periods (up to four 
days) for intermittent fevers and regarded each kind of fever as 
due to disorder of one of the four cardinal humours, and that this 
doctrine was a development of Philistion’s, followed here by Plato. 
He deduces the following scheme for Diocles : 


Fire Water Air Earth 
hot moist cold dry 
yellow bile blood phlegm black bile 
continuous fever tertian quotidian quartan 


It will be observed that Plato does not bring in the humours, 
among which blood is not ranked with the others in his system. 


86B-87B. Disease in the Soul due to defective bodily constitution and 
to bad nurture 


Next come those maladies of the soul whose origin can be traced 
to a defective inherited constitution of the body or to a bad upbring- 
ing in youth. Plato here lays emphasis on the initial disadvantages 
of a bad physique, producing a tendency to vice; and he connects 
this topic with the Socratic doctrine, which he always maintained, 
that no one is willingly (or wittingly) bad. Taylor finds that the 
exposition of this maxim here ‘ explains away that very fact of 
moral responsibility on which Socrates, Plato, Aristotle, and 
Timaeus himself, when he is talking ethics and not medicine, are 
all anxious to insist’. Timaeus, he thinks, not only contradicts 
Plato and the rest, but states a view ‘ quite irreconcilable’ with 
the earlier instructions to the created gods ‘ to steer the course of 
the mortal creature nobly and well, except in so far as it shall be 
the cause of evil to itself’ (42E). Taylor concludes that Plato, 


1 Op. cit. 92. 
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with a ‘ kindly irony ’, is intentionally making Timaeus ‘ give himself 
away’. This seems an odd attitude to take towards an imaginary 
character whose creator has attributed to him a view ‘ glaringly 
inconsistent with itself’ and irreconcilable with all that he says 
elsewhere. Archer-Hind, on the other hand, holds that Plato’s 
view of vice as an involuntary affection of the soul ‘ well illustrates 
how admirably the various parts of his system fit together ’, and 
that the interpreter’s declaration in the Republic that ‘ responsibility 
lies with the chooser; heaven is not responsible’, not only is not 
inconsistent with the maxim that no one is willingly bad, but is 
inevitably implied in it. In view of this divergence of opinion, 
it is important to consider carefully what Plato actually says here. 
The ‘ determinism ’ which Taylor discovers in our passage was the 
last outcome of that materialistic view of the world which Plato 
regarded as the root of atheism and immorality. Even Epicurus 
shrank from such a conclusion and invented a physical basis for 
free will. That Plato should either accept such determinism himself 
or attribute it to a fifth-century Pythagorean is, in the last degree, 
improbable. 


86B. Such is the manner in which disorders of the body arise; 
disorders of the soul are caused by the bodily condition in 
the following way. It will be granted that folly is disorder 

of the soul; and of folly there are two kinds, madness and 
stupidity. Accordingly, any affection that brings on either 

of these must be called a disorder; and among the gravest 
disorders for the soul we must rank excessive pleasures and 
pains. When a man is carried away by enjoyment or dis- 

c. tracted by pain, in his immoderate haste to grasp the one or 
to escape the other he can neither see nor hear aright ; he 

is in a frenzy and his capacity for reasoning is then at its 
lowest. Moreover, when the seed in a man’s marrow becomes 
copious with overflowing moisture like the overabundance 

of fruitfulness in a tree, he is filled with strong pains of 
travail and with pleasures no less strong on each occasion (?) } 

in his desires and in their satisfaction ; for the most part of 

his life he is maddened by these intense pleasures and pains ; 

Dp. and when his soul is rendered sick and senseless by the body 
he is commonly held to be not sick but deliberately bad. 


1 xa8’ Exacrov is difficult : ‘ des douleurs trés grandes chacune en particulier’ 
(Martin) ; in jeder Beziehung (Miller) ; ‘ from time to time’ (A.-H.); tmmer 
wieder (Apelt); ‘many a specific pang’ (Tr.); @ parte a parte e nei desideri 
e negli effetti loro (Fraccaroli). In Plato the phrase normally means 
‘ severally ’ or ‘ individually ’, as at 49B, 4, uddov 7) Kal dravra cal’ Exaordy Te, 
26C, 6, px) pdvov ev xehadalots GAN’ worep yeovoea Kal’ éxacrov (‘in detail ’). 
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jp. But the truth is that sexual intemperance is a disorder of 
the soul arising, to a great extent, from the condition of a 
single substance 1 which, owing to the porousness of the bones, 
floods the body with its moisture. We might almost say, 
indeed, of all that is called incontinence in pleasure that it 
it not justly made a reproach, as if men were willingly bad. 

E. No one is willingly bad ; the bad man becomes so because of 
some faulty habit of body and unenlightened upbringing, 
and these are unwelcome afflictions that come to any man 
against his will. 

Again, where pains are concerned, the soul likewise derives 
much badness from the body. When acid and salt phlegms 
or bitter bilious humours roam about the body and, finding 
no outlet, are pent up within and fall into confusion by 
blending the vapour that arises from them with the motion 

37. of the soul, they induce all manner of disorders of the soul 
of greater or less intensity and extent.2, Making their way 
to the three seats of the soul, according to the region they 
severally invade, they beget many divers types of ill-temper 
and despondency, of rashness and cowardice, of dulness and 
oblivion. 

Besides all this, when men of so bad a composition dwell 

B. in cities with evil forms of government, where no less evil 
discourse is held both in public and private,* and where, 
moreover, no course of study that might counteract this 
poison is pursued from youth upward, that is how all of us 


1 The marrow, or that part of it which forms the seed, which the bones 
are not dense enough to retain and keep in its proper consistency. So A.-H. 
Since these words repeat ro omdpya dtw modd Kai puddes trepit Tov jvedov yiyverat, 
(c, 4), I cannot understand why Tr. says that the substance meant is ‘ clearly ’ 
not the pvedds but the bones (p. 616). At 82D we learnt that the marrow is 
fed by the fluid which filters through the ‘ dense ’ substance of bone in drops. 
If the bones are too porous, the marrow will receive too much liquid, and also 
escape too freely by the channel which will be described later (914). 

“It is conjectured that this doctrine of vapours arising from the humours 
was held by Philistion and Diocles. See Wellmann, Fr. d. Gr. Aerzte, p. 78. 
Cf. the confusion caused in the soul’s revolutions by the mixture of phlegm 
and black bile, causing epilepsy, 85a. 

3 It was a universal doctrine that lethargy was due to phlegm. Wellmann, 
op. cit. 80?. 

¢ Understanding Gray otrws xaxds mayévrwy (dot) moAtretar Kanal. Kata mdAEs 
is usually either ignored by translators or rendered ‘in the cities’. In this 
sense it seems to add nothing to i&ig re cai Snuooig. I suggest that Adyou 
Kara méAes means ‘ discourses in conformity with (such) cities’. This provides 
Aéyou With the equivalent of duoiws xaxof, which seems needed. The omission 
of ras before wéAes is unobjectionable in the style of this dialogue, which 
treats the definite article with poetic freedom. 
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87B. who are bad become so, through two causes that are altogether 
against the will. For these the blame must fall upon the 
parents rather than the offspring,? and upon those who give, 
rather than those who receive, nurture ; nevertheless, a man 
must use his utmost endeavour by means of education, 
pursuits, and study to escape from badness and lay hold 
upon its contrary. 


The contents of the above section should be considered in the 
light of the two following, which recommend remedies to correct 
any disproportion of body and soul and the training of the divine 
part for its office as ruler. But it will be well to summarise here 
just what has been stated so far. 

This section sets out to describe how ‘ disorders of the soul are 
caused by the bodily condition’. It is recognised, here and below, 
that when soul and body are united in the composite living creature, 
either can set up disorder in the other: intense intellectual activity 
may wreck the health, or a gross and too powerful frame may 
assert its interests to the point of causing dulness and stupidity 
in the mind (884-B). After the earlier consideration of bodily 
diseases it is natural to pass on here to those disorders of the soul 
which have their origin in the condition of the body. It is not 
stated that all mental disorders are solely due to bodily states. 
Next it is added that ‘ folly ’ (&vora) must be recognised as disorder 
of the soul, and that there are two kinds of folly : ‘madness’ and 
stupidity. ‘Folly’ means any state in which the divine reason 
(vows) 1s not exercising due control over the rest of the soul. The 
two main types are ‘madness’ (wavia), which means frantic passion- 
ate excitement, not pathological insanity, and stupidity (dua6éa), 
that dull and lethargic ignorance which is incapable even of the 
desire for understanding. It is not said that these states of mind 
cover the whole field of what could be called ‘ disorder of the soul °.8 
They are the conditions which can arise from ‘ a bad habit of body ’ 
and be encouraged by ‘ unenlightened upbringing ’ in youth. 

1 The two causes are a defective constitution inherited from parents and 
bad upbringing, as is implied by the next sentence and by 8a sovnpav efw 
Twa Tot owparos Kai amaidevrov tpopyy, 86E. 

2 Laws 755D: A man must be careful all through his life, and especially 
during the time when he is begetting, to commit no act involving either 
bodily ailment or violence and injustice ; for these he will inevitably stamp 
on the souls and bodies of his offspring. 

* It should be remembered that yvdcos is commonly used in a much wider 
sense than ‘disease’. It is frequently applied, for instance, to passionate 
love and to political disorder. To have an unbridled tongue is a vécos 


(Euripides). At Laws 782D the natural desires of food and sex are; 
In the same way ‘ badness’ (xaxia) is a wider term than ‘ vice’. 
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In the moral, as in the physical, life of man there is, beside the 
operation of reason, much that ‘ comes about of necessity ’ and is 
repugnant to the inmost wish or will of the rational part. The 
Timaeus is primarily a physical rather than a moral treatise, and 
it is fitting that it should lay more stress than we find in the moral 
and political dialogues on the inevitable consequences of the 
immortal soul being housed in a body subject to the assaults of 
an environment composed of the same stuff. We have been told 
earlier that, when the infant soul is plunged into the stream of 
Becoming, its motions are thrown into such disorder that the 
rational revolution of the Same is completely arrested and robbed 
of all control, and even the inferior movement of the Different is 
so dislocated and distorted as to give rise to every sort of delusion 
and false judgment. ‘ Because of these affections, to-day as at the 
beginning, a soul comes to be without intelligence (foolish, &vovc) 
at first, when it is bound in a mortal body’ (43p-44a). Escape 
from this ‘most grave disorder’! depends on a right upbringing 
at a later stage, when the revolutions have begun to settle down 
into their normal course. If this be neglected, a man lives maimed 
and imperfect, and returns to Hades ‘in a state of folly ’ (avdnto¢ 
44C). 
No one holds the new-born infant morally responsible for starting 
life in folly and ignorance. The present passage adds that some 
individuals are further handicapped by inherited defects of body 
which make them peculiarly lable to excess of passion or to 
despondent lethargy. An abnormal condition of the bones and 
marrow may make sexual continence much more difficult for some, 
and their violent excitement will hinder reason from gaining control. 
Others may suffer from noxious humours inducing a melancholy 
and dispirited attitude and intellectual dulness. Such persons have 
not chosen their bodily habit and they are not to be blamed for it. 
The remedy lies in judicious training, both physical and mental, 
from the earliest years. If this is withheld and they are further 
surrounded by corrupting influences in an ill-governed state, again 
the blame should fall not on them, but on their elders. But they 
are not absolved from the duty, mentioned in the last sentence, of 
doing all they can by education and intellectual pursuits ‘ to escape 
from badness and lay hold upon its contrary ’.2 Here moral 

1 rhv peylorny anodvywy vécov (44C) alludes to the mystic formula éduyov 
Kaxov, evpov duewov, to which Tr. recognises a reference in our passage: 
guyeivy péev xaxiav, Tovvavriov 5é éAeitv (87B). Cf. also dpb rpody maidevoews 
(448) with dzaiSevrov tpodyv (865). 

* Tr. ignores this conclusion where he accuses Timaeus of ‘ the grievous 
blunder of drawing no distinction between the man who masters his tempera- 
ment and the man who is mastered by it’ (p. 616). 
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purpose will be exercised. But on this matter Plato has written 
at large elsewhere ; all that is relevant here is to give some account, 
in the following paragraphs, of the training, chiefly by diet and 
gymnastic exercise, needed to correct the prejudicial influence of 
physical defect. 

In speaking, not of any and every form of vice, but of the 
inability to control excessive desire for bodily pleasure, Plato quotes 
the Socratic maxim, ‘ No one is willingly (or wittingly) bad’. The 
intemperance which has its origin in physical defect and grows for 
lack of remedial training is not to be attributed to the true will, 
whose inmost desire is always for the good. This desire, which 
Plato and Aristotle after him call ‘ wish ’ (BovAyjorc) and distinguish 
from the appetites deluded by an ‘ apparent good ’, resides in the 
true self, the immortal part of the soul.1. When we find men 
unable to control their desire for sensual pleasures, we should 
recognise that such desire has a physical source, and that in many 
individuals defects of inheritance and upbringing make it peculiarly 
difficult for reason to gain control. We are not to treat them as 
if their reason had from the outset deliberately chosen vice in 
preference to virtue. Such a choice is contrary to the nature of 
reason, and can only occur in the last stage of degradation when 
reason itself has become perverted and wholly enslaved to appetite. 
The condition is then past remedy. 

The doctrine here is the same that is stated, for instance, at 
Laws 7318. The Athenian observes that every man has need to 
be both passionate and gentle. He needs passion if forced to 
defend himself against the wrong-doing of others when this is harsh 
and cruel, and to punish it when it is irremediable. ‘ But when 
men commit wrongs that are remediable, one should recognise that 
no wrong-doer does wrong willingly. For no one would ever 
willingly take to himself any of the worst evils, least of all in the 
most precious thing that belongs to him; and to all men the most 
precious thing is the soul. So no one will voluntarily admit the 
worst evil into this most precious thing and live in the possession 
of it all his life long. In general the wrong-doer and he who has 
these evils is to be pitied, and it is permissible to show pity to the 
man whose evils are remediable, to restrain one’s anger, and treat 


1 The distinction between ‘ wish’ (BovAnors) and ‘ doing what seems good 
to you ’ is drawn in the Gorgias, 467. Aristotle retains the term at E.N. iii, 4, 
‘ In the absolute sense the true object of wish (BovAnas) is that which ts good ; 
but each man finds it in what seems good to him.’ The sole judge is the 
virtuous man ‘ whose superiority lies precisely in his seeing the truth’. That 
the immortal part of the soul is the true self is stated at Laws 9598 and 
repeated by Aristotle, E.N. x, 7, 1178a, 2, and ix, 8, 1168), 35. 
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him gently, and not to keep on raging like a scolding wife ; although 
in dealing with one who is totally and obstinately perverse and 
wicked one must give free rein to anger.’ This doctrine, which 
no one doubts to be Plato’s own, is repeated at Laws ix, 860D, 
and there brought into relation with the more ordinary use of the 
terms ‘ voluntary’ and ‘involuntary’. By calling all wrongdoing 
‘involuntary ’, it is not meant that the law can disregard the 
distinction between doing an act on purpose and doing it by accident. 
The legal character of an act depends on its spirit and principle. 
The law must aim at curing evil intentions and inflict death only 
on the incurable. The doctrine of the Laws is in harmony with 
our passage. The evils here described are to be pitied because 
their origin lies in causes at work when a man cannot have begun 
to exercise rational control, and they are remediable if taken in 
hand before he becomes ‘totally and obstinately wicked’. This 
is the answer to the criticism that Timaeus leaves out of account 
“real wickedness’ and ‘ conceive of no wickedness that is more 
than weakness ’.1 The passage is not concerned with the ingrained 
and irremediable vice which calls for punishment or extermination. 
A physical treatise may confine itself to hygiene. All that is 
needed is the mild preventive remedies described in the next 
paragraphs. 


87B-89D. Disproportion between soul and body, to be remedied by 
regimen and exercise 


This is not the place to pursue further the topic touched upon 
in the last sentence—the corrupting influences of an ill-governed 
society and the reform in education needed to correct them. That 
belongs to a moral and political work like the Republic ; the Timaeus 
is a physical discourse, and Plato returns here to the living creature 
as a compound of soul and body, and in particular to the disorders 
due to a lack of proportion between the two components. These 
are to be corrected, not by the violent action of drugs, but by 
giving both soul and body the regimen and exercise they severally 
need. 


87B. This subject, however, belongs to another kind of discourse ; 
c. here it is natural and fitting to set forth, on the opposite 
side, the countervailing treatment, the means whereby body 
and mind are kept in health; for it is right to dwell upon 

good rather than upon evil. 
Now the good is always beautiful, and the beautiful never 
disproportionate ; accordingly a living creature that is to 


iTr., p. 615. 
P.C. 349 AA 
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possess these qualities must be well-proportioned. Pro- 
portions of a trivial kind we readily perceive and compute ; 
but the most important and decisive escape our reckoning. 
For health or sickness, goodness or badness, the proportion 
or disproportion between soul and body themselves is more 
important than any other; yet we pay no heed to this and 
do not observe that when a great and powerful soul has for 
its vehicle a frame too small and feeble, or again when the 
two are ill-matched in the contrary way, the creature as a 
whole is not beautiful, since it is deficient in the most 
important proportions; while the opposite condition is to 
him who can discern it the fairest and loveliest object of 
contemplation. Just as a body that is out of proportion 
because the legs or some other members are too big, is not 
only ugly, but in the working of one part with another brings 
countless troubles upon itself with much fatigue and frequent 
falls due to awkward convulsive movement, so is it, we 
must suppose, with the composite creature we call an animal. 
When the soul in it is too strong for the body and of ardent 
temperament, she dislocates the whole frame and fills it with 
ailments from within ; she wastes it away, when she throws 
herself into study and research ; in teaching and controversy, 
public or private, she inflames and racks its fabric through 
the rivalries and contentions that arise, and bringing on 
rheums deludes most so-called physicians into laying the 
blame on the unoffending part.2 On the other hand, when 
a large body, too big for the soul, is conjoined with a small 
and feeble mind, whereas the appetites natural to man are 
of two kinds—desire of food for the body and desire of 
wisdom for the divinest part in us—the motions of the 
stronger part prevail and, by augmenting their own power 
while they make the powers of the soul dull and slow to 
learn and forgetful, they produce in her the worst of maladies, 
stupidity. 

Now against both these dangers there is one safeguard : 
not to exercise the soul without the body, nor yet the body 
without the soul, in order that both may hold their own and 


1 Language and thought echo the passage describing the love of a beautiful 
person as the climax of musical education at Rep. 402p: ‘ when noble dis- 
positions in the soul are combined in harmony with congruent features of 
outward form, this is the fairest object of contemplation for one who has 
eyes to see it . . . and the fairest is also the loveliest ’. 

2 Note that the soul has its characteristic form of intemperance, which 
deranges the body, no less than the intemperance of the body, considered in 
the last section, disorders the soul. 
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8c. prove equally balanced and sound. So the mathematician 
or one who is intensely occupied with any other intellectual 
discipline must give his body its due meed of exercise by 
taking part in athletic training ; while he who is industrious 
in moulding his body must compensate his soul with her 
proper exercise in the cultivation of the mind and all higher 
education ; so one may deserve to be called in the true 
sense a man of noble breeding.1 The several parts also 
should be cared for on the same principle, in imitation of 

D. the universal frame. For as our body is heated and cooled 
within by the things that enter it, and again is dried and 
moistened by what is outside, and suffers affections con- 
sequent upon disturbances of both these kinds, 1f a man 
surrenders his body to these motions in a state of rest, it is 
overpowered and ruined. But if he will imitate what we 
have called the foster-mother and nurse of the universe 2 
and never, if possible, allow the body to rest in torpor; if 
he will keep it in motion and, by perpetually giving it a 
shake, constantly hold in check the internal and external 

E. motions in a natural balance; if by thus shaking it in 
moderation, he will bring into orderly arrangement, one 
with another, such as we described in speaking of the universe, 
those affections and particles that wander according to their 
affinities about the body; then he will not be leaving foe 
ranged by foe to engender warfare and disease in his body, 
but will have friend ranged by the side of friend for the 
production of health. 

9. Of motions, again, the best is that motion which is pro- 
duced in oneself by oneself, since it is most akin to the move- 
ment of thought and of the universe ; motion produced by 
another is inferior ; and worst of all is that whereby, while 
the body lies inert, its several parts. are moved by foreign 
agents. Accordingly, of all modes of purifying or bracing 
the body, the best is gymnastic exercise; next best the 
swaying motion of a boat or carriage which causes no 
fatigue ; while a third kind, though sometimes useful in 
extreme necessity, should in no other case be employed 

B. by a man of sense; I mean medical purgation by drugs. 
Disorders should not be irritated by drugs, save where 


1 6p8ds, ‘ in the true sense ’, not according to the vulgar use of xaAds 
for an upper-class person. But the words also bear their literal sense: the 
‘beauty and goodness characteristic of the well-proportioned body and 
mind (87C, D). 

2 Cf. 534. 8 guvordva: in this sense occurs in the medical writers. 
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there is grave danger. For in general any disease has a 
settled constitution somewhat like that of living creatures. 
The composition of the living creature is so ordered as to 
have a regular period of life for the species in general!; and 
also each individual by itself is born with its allotted span, 
apart from inevitable accidents, since the triangles in every 
c. creature are from the outset put together with the power to 
hold out for a certain time, beyond which life cannot be 
prolonged.* It is the same with the constitution of diseases : 
if this be deranged by drugs to the disregard of their destined 
period, it often results that slight maladies become grave or 
their number is increased. Hence, so far as leisure permits, 
one should manage and control all complaints by regimen, 
D. instead of irritating a stubborn mischief by drugs. 


The emphasis laid on exercise and regimen, as against drugs, is 
characteristic of the Sicilian school.? In this, as in other matters, 
they were followed by Diocles, who wrote a treatise on regimen. 
Some long extracts preserved by Oribasius 4 give much wise advice 
about diet and exercise, the preparation of food, and the care of 
the body generally, which is in full accordance with Plato’s recom- 
mendations. The Republic had already dwelt upon the superiority 
of preventive training to drastic remedies applied when the harm 
was done, and also upon the need to bring the gentle and more 
spirited elements of the soul into harmony by CUE atne both so 
as to correct the excesses of either. 


89D-9g0D. Care of the soul 


We now turn from the care of the whole living creature, and 
especially of its bodily part, to the care of the soul and its training 
for the rule it should bear. The main principle is one that was 
already announced in the Republic. Each of the three parts of the 
soul has its own legitimate sphere of interests and desires, and 
none of them should be thwarted or suppressed. If the energy of 


1 Cf. Ar., de gen et corr. 336b, 10: ‘ The natural processes of passing-away 
and coming-to-be occupy equal periods of time. Hence, too, the times—i.e. 
the lives—of the several kinds of living things have a number by which they 
are distinguished. For there is an Order controlling all things, and every 
time (i.e. every life) is measured by a period’ (trans. Joachim). Fraccaroli 
and Tr. correctly explain that there is a fixed normal length of life for the 
individuals of each species, and also a peculiar expectation of life for each 
individual, according to his constitution. 

2 Cf. the account of natural death, 81D. 

3 See the passage from Aristoxenus in Iambl., V.P. 163-4, quoted by Tr., 
p. 629. 

* Diocles, frag., 138 ff., Wellmann. 


352 


CARE OF THE SOUL 


the soul is directed too much into one of the three channels, it can 
only be at the expense of the others. This doctrine had been so 
fully developed in the Republic that only a brief reference to it is 
needed here. The rest of the section is devoted to that innermost 
desire of the divine part, which (as Diotima explains in the Sym- 
posium) is the desire for the immortality or divinity that can be 
regained by the pursuit of wisdom. 


89D. Let this suffice for the treatment of the living creature as a 
whole and of its bodily part, and the way in which a man may 
best lead a rational life, both governing and being governed 
by himself. Still more should precedence be given to the 
training of the part that is destined to govern, so that it 
may be as perfectly equipped as possible for its work of 
governance. To treat of this matter in detail would in itself 

E. bea sufficient task; but, as a side issue, it may not be out 
of place to determine the matter in conformity with what 
has gone before, with these observations. As we have said 
more than once, there dwell in us three distinct forms of 
soul, each having its own motions. Accordingly, we may 
say now as briefly as possible that whichever of these lives 
in idleness and inactivity with respect to its proper motions 
must needs become the weakest, while any that is in 
constant exercise will be strongest; hence we must take 

go. care that their motions be kept in due proportion one to 
another. 

As concerning the most sovereign form of soul in us we 

must conceive that heaven has given it to each man as a 

guiding genius—that part which we say dwells in the summit 

of our body and lifts us from earth towards our celestial 

affinity, like a plant whose roots are not in earth, but in the 

heavens. And this is most true, for it is to the heavens, 

whence the soul first came to birth, that the divine part ! 

attaches the head or root of us and keeps the whole body 

B. upright. Now if a man is engrossed in appetites and 
ambitions and spends all his pains upon these, all his thoughts 
must needs be mortal and, so far as that is possible, he 
cannot fall short of becoming mortal altogether, since he 
has nourished the growth of his mortality. But if his heart 
has been set on the love of learning and true wisdom and he 
has exercised that part of himself above all, he is surely 

c. bound to have thoughts immortal and divine, if he shall lay 


170 Oeiov the divine part of us, as at c, 4. At 76B, 7d Oeiov meant the 
brain. 
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goc. hold upon truth, nor can he fail to possess immortality in 

the fullest measure that human nature admits!; and 

because he is always devoutly cherishing the divine part 

and maintaining the guardian genius that dwells with him 

in good estate, he must needs be happy ? above all. Now 

there is but one way of caring for anything, namely to give 

it the nourishment and motions proper to it. The motions 

akin to the divine part in us are the thoughts and revolutions 

D. of the universe; these, therefore, every man should follow, 

and correcting those circuits in the head that were deranged 

at birth, by learning to know the harmonies and revolutions 

of the world, he should bring the intelligent part, according 

to its pristine nature, into the likeness of that which intelli- 

gence discerns, and thereby win the fulfilment of the best 

life set by the gods before mankind both for this present 
time and for the time to come. 


The passion for wisdom, the characteristic desire of the immortal 
soul, is symbolised in the Phaedrus by the wings which Psyche must 
receive from Eros. ‘It is the function of wings to raise aloft that 
which is heavy to the region where the gods dwell. There is no 
bodily part that has more kinship with the divine ; and the divine 
is beauty, wisdom, goodness.’ In our passage Plato connects this 
thought with his earlier account of the revolution and harmony of 
the heavens, after whose likeness we must re-establish the disordered 
movements of the incarnate soul. What lifts us towards our 
celestial affinity is the genius or daemon residing in the head ; and 
that Eros is a daemon, between mortal and immortal, we learnt in 
the Symposium. ‘So in this tree of man, whose nervie root Springs 
in his top’, spiritual sustenance is drawn from contemplation of 
the heavens, as a plant draws its food from the earth. The life of 
reason can be fully enjoyed only after death when the spirit is 
released from the distractions of bodily needs*; but our business 
here is to partake of immortality in the fullest measure that our 
mortal nature will admit. Our passage is echoed in Aristotle’s 
final definition of human happiness (eddatpovia) : 

‘Tf, then, among the forms of virtuous action, war and politics, 
although they stand out as pre-eminent in nobility and greatness, 
are yet unleisured and directed towards a further end instead of 


1 Reading dvOpwalyyn dvars with APY. Cf. 694, xal” doov Hydy 7 pvats « 
The reading of F dvOpwaivy dice creates a hiatus with aéavacias following 
and can be explained as intended to yield a commoner construction. 

* The connection between evd-dalywv (literally having a good dafuwy = luck) 
with Safuwv = guardian genius cannot be reproduced. 

® Phaedo 66E. Cf. Theaet. 
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being desired for their own sakes, while the activity of reason, 
on the other hand, when it is speculative, appears to be superior 
in serious worth, to aim at no end beyond itself, and to contain 
a pleasure which is peculiar to it and so enhances the activity ; 
and if self-sufficiency, leisuredness, and such freedom from weari- 
ness as is possible to humanity, together with all the other 
attributes of felicity, are found to go with this activity ;—then, 
perfect happiness for man will lie in this, provided it be granted 
a complete span of life; for nothing that belongs to happiness 
is incomplete. 

Such a life as this, however, is higher than the measure of 
humanity ; not in virtue of his humanity will man lead this 
life, but in virtue of something within him that is divine; and 
by as much as this something is superior to his composite nature, 
by so much is its activity superior to the rest.of virtue. If, then, 
reason is divine in comparison with man, so is the life of reason 
divine in comparison with human life. We ought not to listen 
to those who exhort man to keep to man’s thoughts, or a mortal 
to the thoughts of mortality, but, so far as may be, to achieve 
immortality and do what man may to live according to the highest 
thing that is in him ; for little though it be in bulk, in power and 
worth it is far above all the rest’ (Nic. Eth. x, 7, 7). 


At this point, where the discourse of Timaeus has reached its 
climax, the thought recurs to his affirmation at the opening (29E) 
that the divine is not moved by any jealousy to withhold from the 
world or from man any perfection of which their nature is capable. 
Reason has endowed the world with harmony and beauty, and man 
with the capacity to reproduce them in himself. As the Epinomis 
(988A) urges, the study of the heavens, which the Athenians, under 
the influence of ‘ the Greeks’ fear that it is wrong for mortal man 
to busy himself with things divine’, had proscribed as tending to 
atheism, ought rather to lead to the worship of the heavenly 
bodies themselves, a nobler religion than the established cult which 
had come from the barbarians. The divine power is not displeased 
by man’s ability to learn, but feels ‘a joy free from jealousy ’ at 
his becoming good with heaven’s aid. 


goE-g2c. The differentiation of the sexes. The lower animals 


I have already (p. 292) suggested a possible reason why Plato 
relegates the differentiation of the sexes and the formation of the 
lower animals to this appendix. The highest form of Eros, the 
passion for divine wisdom and immortality, was dwelt upon in the 
last section. Its seat is the brain, at the head of the column of 
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spinal marrow. The marrow is also the seed, the means by which 
the species maintains its immortality in time, as life is transmitted 
from one mortal individual to another. Provision has now to be 
made for this ‘ Eros of sexual intercourse’, by giving the seed an 
outlet and forming the male and female parts of generation. If 
my suggestion was right, Plato may wish to indicate that sexual 
passion is not the fundamental form of Eros, but an accidental 
appanage of existence in time. The individual human being 
requires all the faculties and functions that have hitherto been 
described ; but he could be imagined as complete without the 
organs of sex, which are added only for the sake of the species.} 
The organs are fantastically described as if they were additional 
“living creatures’ appended to the already finished form of the 
human animal. 


And now, it would seem, we have fairly accomplished the 
task laid upon us at the outset: to tell the story of the 
universe so far as to the generation of man. For the manner 
in which the other living creatures have come into being, 
brief mention shall be enough, where there is no need to 
speak at length; so shall we, in our own judgment, rather 
preserve due measure in our account of them. 

Let this matter, then, be set forth as follows. Of those 
who were born as men, all that were cowardly and spent 
their life in wrongdoing were, according to the probable 

gi. account, transformed at the second birth nto women ; for 
this reason it was at that time that the gods constructed 
the desire of sexual intercourse, fashioning one creature 
instinct with life in us, and another in women. The two 
were made by them in this way. From the conduit of our 
drink, where it receives liquid that has passed through the 
lungs by the kidneys into the bladder and ejects it with the 

air that presses upon it, they pierced an opening communicat- 

ing with the compact 2 marrow which runs from the head 
down the neck and along the spine and has, indeed, in our 

B. earlier discourse been called ‘seed ’.2 This marrow, being 
instinct with life and finding an outlet, implanted in the 
part where this outlet was a lively appetite for egress and 


1 At Laws 783A the desires for food and drink are implanted from birth ; 
sexual eros is said to arise later. Plato apparently thought that this form of 
desire dates from puberty. 

2 cuumernydra, forming one connected column, as contrasted with the 
marrow isolated in other bones. 

3 At 73C, 748, 86c. At de gen. anim. 735a, 7, Aristotle says that the semen 
both has soul and is soul potentially. 


THE LOWER ANIMALS 


gis. so brought it to completion as an Eros of begetting.? 
Hence it is that in men the privy member is disobedient and 
self-willed, like a creature that will not listen to reason, and 
because of frenzied appetite bent upon carrying all before it. 
c. In women again, for the same reason, what is called the 
matrix or womb, a living creature within them with a desire 
for child-bearing, if it be left long unfruitful beyond the due 
season, is vexed and aggrieved, and wandering throughout 
the body and blocking the channels of the breath, by for- 
bidding respiration brings the sufferer to extreme distress 
and causes all manner of disorders; until at last the Eros 
of the one and the Desire of the other * bring the pair 
p. together, pluck as it were the fruit from the tree ? and sow 
the ploughland of the womb with living creatures still 
unformed and too small to be seen, and again differentiating 
their parts * nourish them till they grow large within, and 
thereafter by bringing them to the light of day accomplish 
the birth of the living creature. Such is the origin of women 
and of all that is female. 


The lower animals.—The created gods now finish their appointed 
task by fashioning the remaining classes of living creatures: the 
birds of the air, land animals, and fishes. Timaeus’ discourse has 
been concerned with the universe and with the nature of man, not 
with the whole field of natural history. So the lower animals can 
be briefly disposed of. Their forms are regarded as degraded types, 


1 7000 jmep avérvevoey ... Tot yewav Eepwra amerddecev.. The only 
satisfactory construction for toéro is as object of dmerdAecev. Sexual desire 
is regarded concretely as a ‘ living creature’ with a life of its own (éubvyor, 
A, 1-2). The gods open the communication from the channel of the drink 
to the living marrow or seed, which then itself produces the phallus, “ complet- 
ing this part where it has found an outlet as an Eros of begetting’. The 
phallus is an embodiment (or dyaAua) of this male Eros. I should not suggest 
this if the whole passage were not so fantastic, especially the latter part 
where the womb is called ‘a living creature desirous of child-bearing ’—the 
female counterpart of the male Eros—which is actually said to ‘ wander 
about the body’. In the Symposium Eros personified governs a genitive ; 
€.g. 200E, €otw 6 "“Epws rivav, ‘ Love is (love of) some object’. 

24 émOvupia (feminine), the female (dov ém@upnrixdy ris madomolas, and 
6 €pws (masculine), the male épws roti yewav. The two co-operate, Eros 
sowing the seed, ’Em@uuia nursing and bringing to birth. 

3 Cf. 86c, where excess of seed was compared to overabundance of fruit 
on a tree. The condition is relieved by the plucking of the fruit. The 
marrow is, as it were, an inverted tree, with the brain for its root (goa) and 
the spinal column for its trunk. Democritus (Diels-Kranz, Vors.§ 683, 5, 
p. 137, 13) spoke of plants and trees having their head rooted in earth. 

4 Scaxpivavres, cf. Orib. iii, 78 = Diokles, frag. 175, Wellm. mepi 5€ ras | 
apas éevveadas opGrat mpw@rov Staxexpyevov GAov To capa (TaY 


357 


CONCLUSION 92c 


for the sake of the mythical doctrine of punishment by transmigra- 
tion, announced to the souls before their first birth at 42c. The 
three classes correspond to the three parts of the soul, which the 
men condemned to such degradation have respectively misused. 


gID. 


92. 


g2c. 


Birds were made by transformation: growing feathers 
instead of hair, they came from harmless but light-witted 
men, who studied the heavens but imagined in their simplicity 
that the surest evidence in these matters comes through the 
eye. 

Land animals came from men who had no use for philosophy 
and paid no heed to the heavens because they had lost the 
use of the circuits in the head and followed the guidance of 
those parts of the soul that are in the breast. By reason of 
these practices they let their fore limbs and heads be drawn 
down to earth by natural affinity and there supported, and 
their heads were lengthened out and took any sort of shape 
into which their circles were crushed together through 
inactivity. On this account their kind was born with four 
feet or with many, heaven giving to the more witless the 
greater number of points of support, that they might be all 
the more drawn earthwards. The most senseless, whose 
whole bodies were stretched at length upon the earth, since 
they had no further need of feet, the gods made footless, 
crawling over the ground. 

The fourth sort, that live in water, came from the most 
foolish and stupid of all. The gods who remoulded their 
form thought these unworthy any more to breathe the pure 
air, because their souls were polluted with every sort of 
transgression ; and in place of breathing the fine and clean 
air, they thrust them down to inhale the muddy water of 
the depths. Hence came fishes and shell-fish and all that 
lives in the water; in penalty for the last extreme of folly 
they are assigned the last and lowest habitation. These are 
the principles on which, now as then, all living creatures 
change one into another, shifting their place ! with the loss or 
gain of understanding or of folly. 


Conclusion 


The closing sentence observes that, with the formation of the 
three lower kinds of animal, the World has now become what the 


1 weraBadrAcueva. Cf. Laws 903D, 904C, for peraBoAal, meaning promotion 
or degradation to a higher or lower region, determined by the trend of our 
desires and consequent character. 


CONCLUSION 


Demiurge set out to make: the unique visible image of its model, 
namely, ‘that (intelligible) Living Creature which embraces and 
contains within itself all the intelligible living creatures, just as 
this (visible) world contains ourselves and all other creatures that 
have been formed as things visible ’ (30C). 


g2zc. Here at last let us say that our discourse concerning the 
universe has come to its end. For having received in full 
its complement of living creatures, mortal and immortal, 
this world has thus become a visible living creature embracing 
all that are visible and an image of the intelligible,! a per- 
ceptible god, supreme in greatness and excellence, in beauty 

and perfection, this Heaven single in its kind and one. 
1 Understand (with Tr.) {@ov dpardv ra dpara (faa) wepi€xov, eixwv Tod vonrod 
({wov), in accordance with 30c, p and 39£. Cf. Tim. Locr. 105A, «édopw 
ovpTerAnpwpevw ex Oedv te Kal avOpwrwv tdv re GAAwy Coiwr, doa Sedaptovpyarat 


mor eixova Tav apioray eideos ayevvdTw Kai aiwviw Kal voar@. For the reading 
vontod (not moumrod) see Tr.’s note. 
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THROUGHOUT the myth of creation here concluded we have watched 
the divine Reason bringing intelligible order into the world in so 
far as he could persuade Necessity to co-operate. I urged that, if 
Plato’s words are not to be robbed of all meaning, Necessity must 
be recognised as standing for a factor in the existing world never 
completely subdued by Reason. Further, if this Reason can be 
identified with the reason in the World-Soul itself, that other factor 
can hardly be anything but an irrational element in the World-Soul, 
the source of wandering motions. There is at all times some 
chaos within the cosmos, Becoming was imaged as the child of 
a father and a mother, who correspond to Heaven and Earth, the 
first parents of more primitive myth. The father is from above, 
Olympian ; the mother from beneath; and one of her names is 
Necessity. Already in Homer Zeus and the other Olympians are 
confronted by a power they cannot subordinate, called Destiny or 
Fate. Like Plato’s Demiurge, the Homeric gods are not omni- 
potent ; and it seems impossible to deduce from Homer any 
coherent account of the relation between their will and the thwarting 
opposition of Destiny. Here Homer left an unsolved problem to 
be grappled with by the only religious genius of classical Greece 
who can take rank with Plato. It is no accident that the greatest 
work of Aeschylus, the Oresteza, culminates in the reconciliation of 
Zeus and Destiny; and that the reconciliation is effected by 
divine Reason, in the person of Athena,} persuading the daughters 
of Necessity to co-operate in her beneficent purposes. 

In the introductory conversation Plato has provided a clue 
which may lead our thoughts back to the closing scene of the 
Eumenides. The legend of Atlantis, as Socrates remarks, is a theme 
well suited to the festival of Athena which is the occasion of the 
present meeting. The formal speeches delivered at the Panathenaea 
regularly recalled the leadership of Athens in the victory of Hellas 
over the barbarian invaders in the Persian wars. So, in Critias’ 


1 The identification of Athena with wisdom (dpévyais) goes back to the 
earliest allegorical interpretation of Homer by Theagenes of Rhegium, and 
was familiar to Plato, who says that, according to many interpreters of 
Homer, she is vods re kal didvoia, Peot vonars, d Beovda (Crat. 4078). 
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legend, the idealised city of Athena, the only city ever ruled by 
reason incarnate in the lovers of wisdom, had led the Greek resistance 
against the hosts of Atlantis. In the next dialogue those inhabitants 
of the outer ocean are represented as filled with the insolence of 
riches and luxury. Their god is Poseidon, with whom their kings 
identify themselves by a sinister ritual, drinking the blood of a 
sacrificed bull. The contest of Athena and Poseidon } was figured 
on the western pediment of the Parthenon, which looks towards 
Salamis. The story of Atlantis, the central piece of Plato’s triptych, 
is yet another symbol of the contest of reason with the ocean of 
lawless desires. The two forces met in unreconciled opposition, 
and both were overwhelmed together by flood and earthquake. 
The theme of civilised freedom triumphant over barbarism and 
tyranny was repeated in other sculptures of the Parthenon: the 
battles of Greeks and Amazons, of Lapiths and Centaurs, and, on 
the metopes of the eastern front, the battle of Gods and Giants. 
Here Athena stood in the centre beside her father Zeus, who blasted 
his enemies with the thunderbolt in a victory of superior force. 

But, as Aeschylus knew, the triumphs of superior force are apt 
not to be final. In the dynastic succession of the gods themselves, 
Cronos had overthrown Ouranos, and himself been overthrown by 
Zeus ; but ‘where is there any joy of deities who have gained 
their awful throne by violence?’ * One violent deed provokes 
another in revenge. This thought dominates the first chorus of 
the Agamemnon, which tells how the king at Aulis bowed his neck 
beneath ‘ the yoke of Necessity ’ and started the disastrous train— 
the sacrifice of his daughter, Clytemnestra’s revenge, Orestes’ 
divinely sanctioned murder of the murderess. The son, no less 
than the mother, could claim to be doing the work of Justice ; but, 
if Justice means vengeance, where is this chain of dutiful crimes 
to end? 

The answer is given in the Eumenides. Orestes, purified of 
guilt by Apollo himself, can yet find no peace in his soul. He is 
haunted and pursued by the Furies, hounded on by his mother’s 
ghost, demanding blood for blood. The issue is brought to trial 
on the Hill of Ares, under the presidency of Athena, impersonating 
the wisdom of Zeus. Apollo comes to champion the cause of 
Orestes. He confronts the Furies with loathing and contempt. 


1 The Critias (1098) mentions the division of regions among the gods, but 
piously denies that it was ‘ by strife’. Shortly afterwards (c) comes the 
phrase olov ofan: weBot yuyis épamrdépevos used of the gods’ shepherding of 
mankind, in contrast with physical violence. 

2 Aesch., Agam.192. The reading Sapdrywv S€ mod xdpis Biatws odAua | 

v; and the interpretation are suggested in Headlam’s note. 
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Neither party can yield an inch of its claim. Nor can human 
justice reach a decision: the votes are equal. Both sides are in 
the right, though both may also be in the wrong. Athena now gives 
her casting vote for acquittal. Apollo vanishes; he has no more 
to say. The human protagonist, Orestes, is dismissed. The stage 
is left to the unappeased and furious spirits of vengeance, daughters 
of Night or of the Earth Mother, and, on the other side, Athena, 
the motherless child of the Father. Divine Reason is face to face 
with blind Necessity. 

In wild confusion and desperate anger, the Furies threaten to 
blast the soil of Athens and poison the very springs of life. Athena 
turns to them, and her first words are: ‘ Be persuaded by me.’ 
She offers them a sanctuary and worship in a cave under the 
Hill of justice, where they may be transformed into powers of 
fertility and blessing. At first they cannot listen, but go on crying 
out for justice and revenge. Athena patiently repeats her offer. 
She reminds them that she alone knows the keys of that chamber 
where the thunderbolt is stored; but ‘ there is no need of that ’. 
Violence will not remedy a situation that violence has created. 
Suddenly the Furies are converted, when Athena addresses their 
leader as follows : 


“I will not weary of speaking good words. Never shall you 
say that you, the elder goddess, were cast out of this land by me, 
the younger, and by my mortal citizens, with dishonour. 

‘No; if you have any reverence for unstained Persuasion, the 
appeasement and soothing charm of my tongue—why then, stay 
here.’ 


[o this persuasion the daughters of Necessity yield at last. The 
play ends with the song in which they promise fertility to the soil 
fand citizens of Athena’s land, and with the cry of triumph: 


“So Zeus and Destiny are reconciled.’ 


Plato’s trilogy, had it been finished, would have stood out as 
his masterpiece, throwing even the Republic into the shade. 
Aeschylus’ masterpiece was finished ; and the Ovesteza still holds 
the supreme place in tragedy. The philosophic poet and the poet 
philosopher are both consciously concerned with the enthronement 
of wisdom and justice in human society. For each there lies, beyond 
and beneath this problem, the antithesis of cosmos and chaos, alike 
in the constitution of the world and within the confines of the 
individual soul. On all these planes they see a conflict of powers, 
whose unreconciled opposition entails disaster. Apollo and the 
Furies between them can only tear the soul of Orestes in pieces. 
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The city of uncompromised ideals, the prehistoric Athens of Critias’ 
legend, in the death-grapple with the lawless violence of Atlantis, 
goes down in a general destruction of mankind. The unwritten 
Hermocrates, we-conjectured, would have described the rebirth of 
civilised society and the institution of a State in which the ideal 
would condescend to compromise with the given facts of man’s 
nature. So humanity might find peace at the last. And the way 
to peace, for Plato as for Aeschylus, lies through reconcilement of 
the rational and the irrational, of Zeus and Fate, of Reason and 
Necessity, not by force but by persuasion. 
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(1) 22D, huiv 686 Netdoc cig te tdAAa owtijo xal téte x tadrns 


When the inhabitants of mountainous and dry regions are des- 
troyed by scorching drought, the Egyptians are preserved by the 
Nile being ‘set free’ or‘ unloosed’. Both ancient and modern 
commentators have been at a loss to understand from what the Nile 
is set free at such times. We may also ask by what it is set free. 

(a) If, as is commonly assumed, the conflagration is the agent, 
there seems to be no sense in Porphyry’s suggestion (Proclus 1, 
11916), followed by Archer-Hind, that the Nile is set free from the 
fountains at its source. As Taylor says (p. 53), there is no apparent 
reason why the Nile should be set free more copiously from such 
fountains in a time of drought and heat than at other seasons. 
On the supposition that heat is the cause, the only reasonable view 
is that which Porphyry rejected: ‘the melting of the snows (1) 
yiwv Avouevn) causes the abundance of water’. Porphyry, like 
Proclus, could not believe in snow so near the equator. Here 
they followed Herodotus (ii, 22), who knew no more than the 
Egyptians whom he questioned about the snows and the rainy 
season in Ethiopia. But the snow theory had been propounded 
by Anaxagoras (Vors.* 46a, 91), and Sencca remarks that it was 
adopted by Aeschylus (Suppl. 565, Egypt is Aewuay ytovdBooxos. 
gaol yap Avouéyng yovoc napa *Ivdoig nAnootoba adtdv, Schol. ad loc. 
Frag. 300), Sophocles (Frag. 797N = 882p. Why does Pearson 
say the theory cannot have originated with Anaxagoras ?), and 
Euripides (Hel. 3; Frag. 228). Headlam observes that the belief 
was widely known and canvassed in antiquity and remained until 
our own day for the truth of it to be proved by Sir Henry Stanley. 
It might be argucd that Avduevos, which can mean “ being melted ’ 
as well as ‘ being set free’, is a singularly appropriate word. One 
reason which led Proclus to reject the snow theory was the state- 
ment just below at £, 2, ‘In this country the water does not fall 
from above upon the fields either then or at other times; its way 
is always to rise up over them from below.’ This does not seem 
to me to mean that the waters of the Nile well up from subterranean 
sources, instead of being fed by melting snows; but only that there 
is no rain in Egypt, and the fields are watered by the inundation 
of the rising Nile. Hence when rains from heaven flood other parts 
of the earth, Egypt escapes destruction. 

(b) Professor Stephen Glanville, when I consulted him, at once 
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suggested that the river was ‘ unloosed ’, not by the extreme heat, 
but by human hands opening the artificial dams and sluices which 
held up the water in normal times. Isocrates, Busiris 13, contrasts 
Egypt with other less fortunate regions, some of which are deluged 
by rains, others devastated by droughts. The Nile puts the 
Egyptian on a level with the gods with respect to the tilling of his 
soil; for whereas to all other peoples rains and droughts are dis- 
pensed by Zeus, every Egyptian can control both these matters for 
himself. Plato may have had this passage of the Busiris in mind. 
It implies a universal system of irrigation. Is there possibly a 
reference to this in Chalcidius’ paraphrase, aduersum huiusmodi 
pericula meatu ivriguo perennique gurgite obiectus arcet exitium ° 
For irriguus meaning ‘ irrigating ’ cf. Virg., Georg. iv, 32, irriguumque 
bibant violaria fontem ; Tib. ii, 1, 44, bibit irriguus fertilis hortus 
aquas ; Ov., Am. ii, 16, 2, irriguis ora salubris aquis. Dr. Heichel- 
heim has kindly informed me that, according to F. Hartmann, 
L’agriculture dans Vancienne Egypte (1923), 113 ff., the opening of 
the dams before the flooding of the Nile is mentioned as a good 
deed as early as the Book of the Dead. The irrigation system 
must therefore go back to the beginning of dynastic times. Mr. 
J. M. Edmonds writes that Tebtunis Papyri 49, 6, and 54, 16 (2nc 
cent. B.c.), are quoted by Preisighe for éAdw in the sense of letting 
out the water by opening the sluices. 

It is true that, if either of these interpretations is adopted, 
Avéuevog remains rather obscure. But Avduevog is ‘ the only reading 
that has any real authority ’ (Taylor), and no tolerable correction 
has been proposed. Cook-Wilson’s ad&dpevog must be rejected. 
There is no reason why such an obvious and intelligible word should 
be corrupted ; and the hiatus o@fe: av&duevog in the clausula 1s with- 
out a parallel in this dialogue, where hiatus is very carefully avoided. 


25D, dtd xat viv Gnopov xai ddtegedyntov yéyovev TOUMET 
xagta Boayéos éunoddy Gvtoc, dv 7 vijcog iLouévn nagécyzeto. 

xaota Boayéoc iS a modern reading attributed by Stallbaum to 
Edit. Bas. 2. The MSS. have (1) xdgra Baféoc A in an erasure, or 
(2) xata Boayéoc Y, marg. A, xataBeayéoo F, Proclus. 

Archer-Hind defended xdgta Bgayéoc as a possible, though 
unparalleled, expression for ‘ very shoaly mud’, i.e. mud covered 
only by shallow water. As the Meteorologica 354a, 22, says, outside 
the Pillars of Heracles there are ‘ shallows due to the mud’ (feayéa 
dia tov anddv). He rightly remarked that Baféoc is pointless : 
‘Surely the question that would interest a sailor is how near the 
mud was to the surface; its depth he would regard with profound 
indifference.’ I cannot follow Taylor’s reason for preferring Baéos : 
‘the layer of mud is deep, and therefore abundant ; this is why the 
navigation presents difficulties’. ‘Abundant’ here must mean 
‘extensive’; and why should Plato write ‘ very deep’ when he 
meant ‘ very extensive’? Deep mud need not be extensive. But 
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I agree with Taylor against Archer-Hind that you cannot say 
‘shallow mud’ when you mean ‘ mud covered by shallow water’ ; 
and it seems to me impossible to doubt that Plato did mean that. 
Another objection, urged by Wilamowitz, is that xdora is a tragic 
word. This is said to be its only occurrence in Plato. 

The whole trouble is due to the assumption that Boayéoc agrees 
with zniob, and consequently that xatd Boayéoc is meaningless. The 
mere fact that this reading should have been preserved, though 
unintelligible to most readers, is in its favour, provided that it can 
bear the sense required. I suggest that xard Boayéoc can mean ‘ ata 
little depth ’, ‘a little way down ’, as xatd Boayd means ‘ to a small 
extent ’, dia Boayéoc ‘at a short interval’, 2o6 Boayéoc ‘ a short time 
before’, gv Boayet ‘in a short space’. xatd with the genitive has 
lost its original sense of motion in xatd yfj¢ ‘ beneath the earth * or 
to xatv’ Bdatoc ‘ the part (of the building) under water ’ (Hdt. ii, 149). 
The nearest parallel, given me by Prof. Robertson, is Ar., Meteor. 
339), 12, xdy cite xata Pdbove GdndAov Fuiv éotty ‘and any water there 
may be hidden from sight at a (considerable) depth (in the earth) ’. 
The same phrase is used metaphorically at 2 Cor. vili, 2, 7 xata 
BdBove xtwyela.. 

The xatafgayéos of F is an attempt to give the true reading some 
sense and construction on the false assumption that Boayéoc agrees 
with andod. Wilamowitz (Platon ii, 387) supported xataBoayéoc as a 
new coinage of Plato’s, analogous to xdtouBoos, xatdoxios. KdtouBoos 
means ‘rained down upon’; xatdoxio¢ ‘ overshadowed ’ or ‘ over- 
shadowing’. ‘ Over-shallowed mud’ is not a very convincing 
expression. ; 


AIA, Geol edy, dv yd Snutoveyos natho te Epywr, Ov Euovt perdueva GAvra 
Enov ye 7 EGEAovtOS. 

The above is Burnet’s text. In the first part of this famous 
sentence, down to égoywy, there is no sign of uncertainty about 
the text in the MSS. or (so far as I know) in the ancient citations. 
The variety of readings from that point onwards is probably 
due to the difficulty of construing the sentence. After Zoywy 
APYW read @, but if this relative is retained there is no com- 
plete sentence. If d@ is omitted with F (as by Burnet, Rivaud, 
Taylor), the sentence can just be construed by understanding Zoywy 
to stand for gpya attracted into the case of @y: ‘ works of which I 
am maker and father, having come to be by my own agency, are 
indissoluble save with my consent’. The attraction causes obscur- 
ity ; ‘ having come to be by my own agency ’ seems rather redundant 
after ‘ works of which I am maker’; some reason has to be found 
for the intrusion of d; and we are still left with the main difficulty— 
the meaning of @coi Gedy. We know from Proclus that ancient 
critics were puzzled about the sense and construction of the whole 
sentence, and that the phrase @eol Oedv in particular bore to the 
Greeks themselves no obviously certain meaning. 
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(2) Some held that ‘ gods of gods’ means that the cosmic gods 
(the heavenly bodies) are likenesses of the intelligible gods, just as 
the whole cosmos is ‘ an agalma of the everlasting gods’. This is 
obviously impossible, and the intelligible gods are a neo-Platonic 
invention. 

(b) Others held that ‘ the most universal Henads’ are called gods 
of the cosmic gods, as it were ‘ lords of lords’, or ‘ kings of kings ’. 
Linguistically this is (as Tr. remarks) the only defensible interpreta- 
tion of the words @eoi Ge@v. Cf. Critias 121, Oedc 6 Oemv Zevc. But 
Proclus raises the obvious objection that all the gods, visible and 
invisible, are included among those addressed. Archer-Hind’s 
suggestion of rhetorical pomp—‘ Gods of gods’ signifying the 
transcendent dignity of the celestial gods as first-fruits of creation— 
is not supported by any satisfactory linguistic parallel. 

(c) It is noteworthy that Proclus does not even mention the 
interpretation ‘Gods, sons of gods’, which satisfied the Latin 
Cicero (vos qui deorum satu orti estis) and is favoured by some 
moderns. Archer-Hind rightly objects that the only father of the 
gods is the Demiurge himself ; ‘ the plural Ged» is without propriety 
or meaning’. Tr. adds that there is nothing in the word 6eof to 
indicate that the genitive is one of origin : Qeol Oedy is as impossible 
as innot innwy meaning ‘ horses sprung from horses’. 

The upshot is that neither ancient nor modern critics have 
produced any satisfactory sense for @coi Oe@y. Badham’s emenda- 
tion Geol dowy . . . Zoywr, dte dv éuod xtd. creates an objectionable 
hiatus between the first two words and will not commend itself to 
anyone who observes the rhythm of the sentence. The whole 
address is composed with exceptional care in markedly poetical 
language. The dominant rhythm is Cretico-Paeonic. This is 
established in the opening phrase, which is in pure Cretic metre: 


Beot Oedy | dv éyd | Snutovelyds narjo tv | éoyewr. 
Compare the opening of the De Corona: nodrov pév, © avdpes 
"Abijvaton, | toig Geois | edyopar| maor xal | ndoac, 
which Dionysius illustrates by the grammarian’s stock Cretic verse : 
Kenoiosg | év 6vOuorc | maida péAlpwper. 
Alcman has a longer phrase of the same pattern : 
"Agoodi|ta pev obx | Zor, wag|yds 8 "Epws | ola naig | naloder. 
The rhythm is continued in the rest of the sentence (keeping 4) : 
& dv éuod | yeyoper’ GAvt’ | 
Euov ye pn | Gédortoc. 
The closing phrase has a parallel in the epodes of Pindar, Ol. ii: 


éa|Adv yao tno | yagudtwr | aijua Ovdol|xer 
nahiyxotor | dapacbev. 


1 Cf. also Simonides, frag. 31, Bgk, 88 Edmonds, a poem in a mixture of 
metres: Kpird pw Kaddéovet rpdmov, || ro 8’ opyavov | ModAocady. 
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The whole sentence, in fact, is practically in Cretico-Paeonic verse ; 
and the rest of the speech could be reduced to a lyrical passage in 
a mixture of metres, not very unlike a strophe in the Second 
Olympian. In such a passage Plato might well adopt an order of 
words or a compressed construction which would not be quite 
natural in unrhythmical prose. 

Since Oeoi Oedv has no acceptable meaning, it remains to try the 
expedient of detaching 6edv from @eoé and placing the comma before 
Oedv instead of after it. This was done by some ancient critics, 
who, according to Proclus (iii, 20278), connected @edyv with the 
following words, taking the whole as @eol, dy Oemv éyd Snmovoyds. 
Proclus does not tell us what reading these critics adopted in the 
rest of the sentence ; but his own criticism shows that he understood 
them as making 6e@y simply a repetition of @eol: ‘ Gods, of which gods 


I am maker ’, i.e. ‘Gods, of whom I am maker’. It is hard to 
believe that anyone could credit Plato with writing @eol, Oedv dv 
when he meant no more than ‘ Gods, of whom’. But they may 


have been right to detach Oem» from Oeol. Oeof by itself is no more 
abrupt than Oot edv or the yuvaixec at the beginning of a tragic 
rhesis. 

Suppose, then, that we punctuate: Oeol, Oey dy é&ywm Snptoveyec 
natjo t éoywy and understand this as a compressed form of @eol, 
Gedy dv yd dnuroveyos Eopwr te (Sv yw) nat7jo. This would be quite 
intelligible if the words were in that order ; we have only to suppose 
that natje tv’ égywyr is substituted for égywrte mate for the sake of 
the metre. Translate: ‘Gods, of gods of whom I am maker and 
of works the father’. This leaves the genitives requiring some 
subject to govern them. After égywy appear the first signs of con- 
fusion in the MSS. and citations: @ APYW, om. F., tddéde margin of 
A. The simplest remedy is to read ta for & and to take ta 60? énod 
yevopueva as the subject governing 6edv épywy te: * Gods, of gods of 
whom I am maker and of works the father, those which are my own 
handiwork are indissoluble, save with my consent.’ ‘Gods and 
works of which I am father and maker ’ means the whole universe— 
the created gods and all the other works of the Demiurge who is 
“maker and father of this universe’ (28c) and has just been called 
6 téde tO NGY yerynoas (41A). Similarly at 69c the Demiurge is said 
to have framed the whole universe as a living creature containing 
all other living creatures mortal and immortal; ‘ and of the divine 
he was himself the maker, while the task of making mortals he 
laid upon his own offspring’. So here, among all the creatures 
making up the world, some are made directly by the Demiurge 
himself—all those works, in fact, which have been created up to 
this point: the soul and body of the divine universe and the 
heavenly gods. These are ta 60 guotd yevdueva—‘ the works of my 
own hands’. And this sentence tells us that they are indissoluble 
save by hisconsent. This gives the words 6” éuot yerdueva a valid 
and appropriate sense. They cease to be a mere repetition of dy 
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éyd Snuwoveyds, SO that they might as well be omitted. Probably 
it was because @ 6? éuot yevéueva appeared to be a mere repetition 
that it was omitted in some ancient citations. This reading and 
interpretation have the advantage over some others of making the 
first sentence a general statement which does not anticipate the 
next, where it is applied to the created gods, who though not 
strictly indissoluble, will not in fact be dissolved. 

Archer-Hind suggested reading ra for @ as a milder expedient than 
Badham’s to produce a complete sentence with a subject ta dé? éuot 
yevopeva and a predicate ddvta (gor/). -But, not knowing that F 
omits &, he hesitated to alter the text; and he did not see that the 
main difficulty, Oeoi Qed», could be cured by making Oe@y a partitive 
genitive. 


52C, taAnOes Aéyew, we elxdur wév, Enelneg 000 advo totto ép © yéyovev 
éavris éoti, Ecégov O& Tivog del péoeTat yartacua, dia taita éy éréow 
nopoonner tiwi ylyvecbar. . . 

The difficulty here lies in the phrase adré totto éy’ @ yéyover. 

(a2) Archer-Hind boldly declared that the construction seemed 
to him ‘avery simple and very Platonic oyjjua nod¢ tO onuawopuevov. 
What is meant by attd totto éy’ @ yéyovey > Of course the magdderypa, 
and the whole phrase governs éavrij¢ just as if nagddevyya had been 
written : ‘since it is not the original-upon-which-it-is-modelled of 
itself ’. 

If the words would bear this construction, the sense would be 
reasonably good. But proof is needed that ég” @ yéyovey can be 
equivalent to @ elxaotat or dgwyolwra, and I know of no instance 
of éni with the dative in this sense. Also why should éavti7j¢ be 
there at all? 

(6) Cook-Wilson, approved by Taylor, took the phrase to mean 
‘the very thing it was meant for’, ‘what it was meant to be’, 
namely an image. So the whole phrase is equivalent to eixdy and 
governs éavr7j¢: ‘since it is not the very-thing-it-was-meant-for of 
itself’. Wilamowitz (Platon ii, 392) interpreted in a similar way, 
but with much hesitation. Ritter (Platon ii, 265): eim Bild, weal 
dieses nicht eonmal in dem was es letsten soll selbstdndig tst. Susemihl 
(cit. Ritter, bid.) : nicht etnmal seinen Zweck, um dessen willen es 
entstanden ist, 1n sich selber hat. 

The words can certainly bear the meaning suggested ; but it is 
hard to believe that Plato would write such a phrase when all he 
meant was eixdéy. Why not write simply énelneg ody éavticg éott 
(sc. pdvracpa), Eréogov 6é tivog dei péoetar ydyvtacua? But the real 
objection is that the resulting sense is wrong. If an image wer~ 
an image of itself—a supposition which borders on nonsense- -it 
would require a medium in which to exist just as much as it does 
being an image of something else. 

(c) I suggest that atrd toro é” & yéyovey means ‘ the very principle 
(or condition or terms) on which it comes to be’, This is a natural 
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and common sense of éaé with the dative. éavrij¢ is a possessive 
genitive. An image comes to be on the same principle or condition 
as a reflection, which requires an object to cast it and a medium 
(aAAotela édoa, Rep. 5168) to contain it. These conditions do not 
lie within or belong to the image itself. The genitive can be illus- 
trated by Phaedo 92vD, ‘ We agreed that the soul exists before enter- 
ing the body as surely as the being we call ‘‘ essence ”’ belongs to 2t’ 
(oftwo . . . doneg attic éotw 1 otola xtA). 

Exception might be taken to the reflexive éavrj¢ ; but it can 
be defended, particularly since eixay is the subject of yéyover 
immediately preceding éavtijc, though not of the main verb éotw, 
and continues as the subject of gégetax. Mr. J. E. Powell, whom 
I consulted, kindly sent me the following note on this point. ‘ The 
nearest passages I know to the text as it stands are those discussed 
in my Studies (C.Q. xxvii, 221, and xxviii, 173). These show— 
and a collection of reflexives from fourth-century authors, especially 
Aristotle, would swell the list enormously—that the reflexive need 
not always refer to the grammatical, nor even the logical, subject ; 
and in the passage of Aristotle quoted [RAct. i, 5, 7, 600g . . . tod 
oixeia elvar } uy, Otay ép atrt@ (vel gavtd) 7} dAAotpidoa, ‘ when it is 
in one’s Own power to alienate ’}] it would be impossible, as it is 
in Timaeus 52c, to construct a sentence in which both subject and 
reflexive would refer to the same thing. From a purely gram- 
matical standpoint, therefore, I do not think the text can be 
proved false, though the valuc of MS. authority on the question 
of an Attic reflexive is always low.’ MReflexives not referring to 
the subject are found at 738, tatra 6 Oe6¢ ano tay éavtdy éxacta 
yevor ywoic dnoxgivwr, 89A, thy xuwijocewy 7 év Eavtd ty adtod agiotn 
xlynotc, 85C, dtav (4) yoAn) to tay ivy yévoc Ex THs Eavtay dtagoo7 taéews. 
The temptation to substitute én’ atry (penes ipsam) for éavtijg should 
be resisted. The reference in Proclus, 7m Parm. 129A (p. 170, 
Cousin): otdé yag é&y éavty got % eixdy, xabdoov éotiv, do ynow 
(Tluaios), cixay, dA’ donee GAdov éoriv, odtws dea xai év GAAw éoriv, 
is indecisive, and would not really warrant our writing yéyovey 
<éy> éavty éotu. 
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| Chaos : 
Adrastus on geometrical propor- | 


Adamant, 251 


tion, 45 
Aeschylus, Eumenides, 361 ff. 
meaning of, go ff. 
319 
Armillary sphere made by Demi- 
urge, 74 . 
Astronomy in Fep. vii, 81 
Atlantis, 18 
Atomism, absence of moving cause 
in, 168 
Attraction of amber and_ load- 
stone, denied, 326 


Beasts as degraded types, 357 
Becoming, cause of, 22, 26 
ambiguity of, 24 

Being and Becoming contrasted, 
22, 24 ff. 

Bue, a morbid product, 337 

Blood consists of digested food, 
327 

Bone, 295 

Bowels, 291 

Brain, 293 


Causes : 
accessory— 
contrasted 
156 ff., 172 
not completely subdued to 
Reason, 209 
necessary and divine, 279 
Central Fire : 
in Pythagorean system, 121 ff. 
not mentioned by Plato, 124, 
265 
at centre of Earth, 126 


with purpose, 


| 
| 
| 
| 
| 
| 
| 
| 
| 


taken over by Demiurge, 35 

described, 197 ff. 

an abstraction, 203 
Circular Thrust, 315 ff. 
Circulation of blood, 327 
Colours, 276 


Concord of musical sounds, 
320 ff. 

Critias, I 

Cube numbers, 46 ff. 

symbolising body in_ three 


dimensions, 68 


Death, natural, 329 
Demiurge, 34 ff. 
not omnipotent, 36 
required as moving cause, 197 
Destructions of mankind, periodic, 
15 
Determinism, not complete 
Atomism, 169 
Difference, three kinds of, 60 ff. 
Different : 
circle of, 72 ff. 
symbol of true belief, 95 
in human soul, 148 
motion of : 
a single motion, 82, 112 
identical with actual move- 
ment of Sun, 83 
Digestion, 327 
Diocles, 334 
Diseases, 332 ff. 
settled course of, 352 
Divination, 288 


in 


| 


square, or square root, 46 
active property of body, 
33 


I 
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Earth : 
rotation of, 120 ff. 
streams inside, 331 
eyxvetiov, 309 
Egypt, caste system, 17 
the circle of the year, 
104 
: counter - revolu- 
tion of outer planets, 88, 
135 
Eros : 
desire for immortality, 292 
as love of wisdom, 354 
Errant Cause, 160 ff. 
Eternity, 98, 102 
Eudoxus, 87, 92, 116 
Existence, three kinds of, 60 ff. 


Fish-trap, 308 
Flesh, 296 

uneven distribution of, 297 
Forms : 

extent of, in Timaeus, 41, 180, 

IQI 

of primary bodies, 188 

defined, 192 

do not enter space, 192, 194 
Freezing, 253 


Geometrical Proportion, 44 ff. 
Great Year, 116 


Hair, 300 

Hard and Soft, 260, 262 

Head, spherical, containing soul- 
circles, 150 

Hearing, 275, 321 fi. 

Heart, seat of spirited part of soul, 
282 

Heavy and Light, 262 ff. 

Hermocrates, 2 

Hermocrates, projected contents 
of, 7 

Hot and Cold, 259 

Human Race, without beginning 
in time, 145 


Infancy, condition of soul in, 147 
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Involuntary wrong-doing, 343 ff. 
Irrigation system, 303 ff. 


Juices, 254 
Jupiter, annual movement of, 85 
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Leonardo da Vinci, 330 
Like knows Like, 64, 94, 97 
Like moves to Like, in Atomism, 
169 
in chaos, 202, 228 
Liver, and divination, 286 
Lungs: 
as buffer for heart, 283 
receptacle of drink, 284 


Marrow, 293 

Materialism, described in Laws x, 
167 

Melting, 249 

Mercury and Venus, ‘ Contrary 
power ’ of, 106 

Metals, 248 ff. 

Mirror images, 154 ff. 

Model of Universe, 22, 27 

the Ideal Living Creature, 39 

Mother, not a parent, 187 

Motion requires heterogeneity, 239 

Music of heavens, 72 

Myth, as applied to Timaeus, 31 


Nails, 301 
Nassa, 309 
Necessity, 159 ff. 
persuaded by Reason, 163 
not = natural law, 164 
not = unexplained fact, 165 
associated with Chance, 165 
= the indeterminate (Grote), 
171 
hypothetical, 173 
of concomitant or incompatible 
properties, 175, 297 
as Destiny in Homer, 361 
Nile, setting free of, 15, 365 
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Odours, 272 

éyxos, meaning ‘cube’ (?), 46 ff. 

Omnipotence, not a Greek idea, 
165 


Philistion, classification of dis- 
eases, 333 
Phlegm, a morbid product, 337 
Physics : 
nature and scope of, 21 ff. 
a likely story, 23, 28 ff. 
Planets : 
circles of, 78 
double motion of, 78 
contrary motion of some, 8o ff. 
voluntary self-motion of, 87, 
107 
move in circles (Laws 821), 89 
instruments of Time, 105 ff. 
individual souls of, 108 
Atomists’ theory of ‘ leaving 
behind ’, 113 
Plants, 302 
Pleasure and Pain, 266 ff. 
Primary bodies : 
figures of, 210 ff. 
transformation of, 224 ff» 
grades of size, 230 ff. 
changes of volume, 245 
regions of, 246, 265 
varieties and compounds of, 
246 ff. 
Projectiles, 315 ff. 
yvyn, In Homer, 284 


Qualities, 180 
theory of, in Theaetetus, 204 
tactile, 258 


Reason in World-Soul, 38 f. 
Receptacle of Becoming, 177 ff. 
Rectilinear motion irrational, 56 
Regimen better than drugs, 349 ff. 
Republic, independent of Timaeus 
trilogy, 4 

Respiration, 306 ff. 
Retrogradation, 80 

of five planets, 110 ff. 


Rotation the rational movement, 


55 ff., 119 
Rough and Smooth, 264 


Same, circle of, 72 ff. 


symbol of rational understand- 
ing, 95 
in human soul, 148 
Sameness, three kinds of, 60 ff. 
Seed, 293 
Seneca on veins in Earth, 331 
Sex, differentiation of, 291, 355 
Sinew, 297 
Skin, 299 
Sleep, 153 
Solon, in Egypt, 13 ff. 
Sophist, on Existence, Sameness, 
Difference, 61 
Soul, human: 
immortal part made by Demi- 
urge, 142 
sown in Earth and planets, 
146 
condition in infancy, 147 
immortal part in head, 150 
mortal parts, 281 ff. 
appetitive part in belly, 286 
disorders of, due to body, 343 
disproportioned to body, 349 
care of, 352 ff. 
divine part as root, 353 
Sounds, 275, 321 
Space, described, 192 
a pre-existing factor, 193 
as room where things are, 200 
Spheres, celestial, in Aristotle, 87 
Spindle of Necessity : 
a model, 75 
exhibits counter-revolution of 
outer planets, 88 
Spiral Twist of planets’ motions, 
114 
Spleen, 289 


} Statesman, Myth in, 206 


Sun: 
has actual movement of Differ- 
ent, 83 
as generator of life, 141 
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Tastes, 269 Vision, mechanism of, 151 
Tetractys, 69 
eae haa catia = Fortune, 170 | Weight, 262 ff. 

oars Winnowing-basket, 201 


Timaeus, 2 . Worlds 


Limaeus : plurality of, 41 ff. 


date, 1 in Atomism, 53 


dramatic date, 5 possible five worlds 
Timaeus Locrus, On the Soul of the World-Soul, 57 ff. 


World, 3 
Time, 97 ff. 
not a pre-existing condition, 102 
conceived as circular, 103 
Transmigration, 144 
Transpiration through skin pores, 
306 


penetrating the whole, 58, 93 
prior to body, 58 
composition of, 59 ff. 
harmony of, 66 ff. 

circles in, 72 ff. 

discourse in, 94 

irrational element in, 176 


Veins, two principal, 304 fF OnOns An 225 


Venus and Mercury, ‘ contrary 
power ’ of, 106 Zodiac, 73 


376 


BRN KROL RRL RERURUR UREN 


‘ 
c 
: 
‘ 
‘ 
< 
‘ 
¢ 


Z 


K 
x 
K 
g 


The 


International Library 


OF 


PSYCHOLOGY, PHILOSOPHY 
AND SCIENTIFIC METHOD 


Edited by 


C. K. OGDEN, M.A. 
Magdalene College, Cambridge 


The International Library, of which onc hundred and twenty-four 
volumes have now been published, is both in quality and quantity a 
unique achievement in this department of publishing. Its purpose 
is to give expression, in a convenient form and at a moderate price, 
to the remarkable developments which have recently occurred in 
Psychology and its allied sciences. The older philosophers were 
preoccupied by metaphysical interests which for the most part have 
ceased to attract the younger investigators, and their forbidding 
terminology too often acted as a deterrent for the general reader. 
The attempt to deal in clear language with current tendencies 
whether in England and America or on the Continent has met with 
avery encouraging reception, and not only have accepted authorities 
been invited to explain the newer theories, but it has been found 
possible to include anumber of original contributions of high merit. 


Published by 


KEGAN PAUL, TRENCH, TRUBNER & Co., Ltd. 
BROADWAY HOUSE: 68-74 CARTER LANE, LONDON, E.C. 


1937 


LeJ 


» 
» 
» 
» 


x 
Q 


_— 
a 


) 
, 
Y 
» 
’ 


un 


: 
: 
: 


SASAE AS AS AS AS AS ASAEAS ASA 


4 INTERNATIONAL LiBrary OF PsycHOLoGy 


VOLUMES PUBLISHED 


Philosophical Studies. By G. E. Moore, Litt.D., Professor 
of Philosophy in the University of Cambridge, author of 
‘Principia Ethica,’ editor of ‘Mind’. 15s. net. 

‘Students of philosophy will welcome the publication of this volume. It is 


full of interest and stimulus, even to those whom it fails to convince.’— 
Oxford Magazine. ‘ A valuable contribution to philosophy.’—Spectator. 


The Misuse of Mind: a Study of Bergson’s Attack on Intel- 
lectualism. By Karin Stephen. Preface by Henri Bergson. 
6s. 6d. net. 


‘ This is a book about Bergson, but it is not one of the ordinary popular 
expositions. It is very short; but it is one of those books the quality of 
which is in inverse ratio to its quantity, for it focusses our attention on one 
single problem and succeeds in bringing it out with masterly clearness,’— 
Times Literary Supplement. 


Conflict and Dream. By W. Z. R. Rivers, M.D., Litt.D., 
F.R.S. Preface by Professor G. Elliot Smith. 12s. 6d. net. 


‘ Rivers had that kind of commanding vigour that is one of the marks of 
genius. Nothing could be more fascinating than to watch him separating 
the gold from the alloy in Freud’s theory of dreams. His book is as different 
from the usual Freudian book on the same subject as is a book of astronomy 
from a book of astrology.’—Dazily News. 


peyenole’y and Politics, and Other Essays. By W’. H. R. 
ivers, F.R.S. Preface by Professor G. Elliot Smith. Apprecia- 
tion by C. S. Myers, F.R.S. 12s. 6d. net. 


‘In all the essays in this volume one feels the scientific mind, the mind 
that puts truth first. Each of the essays is interesting and valuable.’— 
New Leader. ‘ This volume is a fine memorial of a solid and cautious 
scientific worker.’—-Havelock Ellis, in Nation. 


Medicine, Magic, and Religion. By W. H. R. Rivers, F.R.S. 
Preface by Professor G. Elliot Smith. Second edition, Ios. 6d. 


net. 
‘ This volume is a document of first-rate importance, and it will remain as 
a worthy monument to its distinguished author.’—-Times Literary Supple- 
ment. ‘ Always, as we read, we feel we are in close contact with a mind 
that is really thinking.’—Nation. 


Tractatus Logico-Philosophicus. By Ludwig Whttgenstein. 
Introduction by Bertrand Russell, F.R.S. ios. 6d. net. 

‘ This is a most important book containing original ideas on a large range 

of topics, forming a coherent system which is of extraordinary interest and 

deserves the attention of all philosophers.’"—Mind. ‘ Quite as exciting as 

we had been led to suppose it to be." New Statesman. 


The Measurement of Emotion. By W. Whately Smith, M.A. 
Foreword by William Brown, M.D., D.Sc. tos. 6d. net. 
‘It should prove of great value to anyone interested in psychology and 
familiar with current theories ; while the precision of the author’s methods 

forms an object lesson in psychological research.’—Dziscovery. 
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Scientific Thought. By C. D. Broad, Litt.D., Lecturer in Philoso- 
phy at Trinity College, Cambridge. Second edition, 16s. net. 


‘ This closely-reasoned and particularly lucid book is certain to take a chief 
place in the discussions of the nature and import of the new concepts of 
the physical universe. The book is weighty with matter and marks an 
intellectual achievement of the highest order.’—-Times Literary Supplement. 


Psychological Types. By C. G. jung. Translated with a 
Foreword by H. Caan Baynes, M.B. Third edition, 25s. net. 


* Among the psychologists who have something of value to tell us Dr. Jung 
holds a very high place. He is both sensitive and acute; and so, likea 
great writer, he convinces us that he is not inadequate to the immense 
complexity and subtlety of his material. We are conscious throughout of 
a sensitiveness, a wide range of understanding, a fair-mindedness, which 
give us a real respect for the author.’—Times Literary Supplement. 


Character and the Unconscious: a Critical Exposition of the 
Psychology of Freud and Jung. By /. H. van der Hoop. 
ros. 6d. net. 

‘His book is an admirable attempt to reconcile the theories of Jung and 

Freud. He shows that the positions taken up by these two psychologists 

are not as antagonistic as they appear at first sight. The book contains a 

very adequate account of Freud’s teaching in its salient features, and his 

treatment of both theories is clear and sympathetic.’—-New Statesman. 


The Meaning of Meaning: a Study of the Influence of Lan- 
guage upon Thought. By C. K. Ogden and I. A. Richards. 
Supplementary Essays by Professor B. Malinowski and F.G. 
Crookshank, M.D. Fourth edition, revised, 12s. 6d. net. 


‘ The authors attack the problem from a more fundamental] point of view 
than that from which others have dealt with it. The importance of their 
work is obvious. It is a book for educationists, ethnologists, grammarians, 
logicians, and, above all, psychologists. The book is written with admirable 
clarity and a strong sense of humour.’—-New Statesman. 


Scientific Method. By A. D. Ritchie, Fellow of Trinity College, 
Cambridge. ros. 6d. net. 


‘ The fresh and bright style of Mr. Ritchie’s volume, not without a salt of 
humour, makes it an interesting and pleasant book for the general reader 
Taken as a whole it is able, comprehensive, and right in its main argument.’ 
—British Medical Journal. ‘ His brilliant book.’—Daily News. 


The Psychology of Reasoning. By Eugenio Rignano, Pro- 
fessor of Philosophy in the University of Milan. 14s. net. 


‘ The theory is that reasoning is simply imaginative experimenting. Such 
a theory offers an easy explanation of error, and Professor Rignano draws 
it out in a very convincing manner.’—Times Literary Supplement. 


The Nature of Laughter. By J.C. Gregory. 10s. 6d. net. 


‘Mr. Gregory, in this fresh and stimulating study, joins issue with all his 
predecessors. In our judgment he has made a distinct advance in the study 
of laughter; and his remarks on wit, humour, and comedy, are most dis- 
criminating.’— Journal of Education. 
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The Philosophy of Music. By William Pole, F.R.S., Mus. Doc. 
Edited with an Introduction by Professor E. J. Dent and a 
Supplementary Essay by Dr. Hamilton Hartridge. ios. 6d. net. 


‘ This 1s an excellent book and its re-issue should be welcomed by all who 
take more than a superficial interest in music.’—Discovery. 


Individual Psychology. By Alfred Adler. Second edition, 
18s. net. 

“He makes a valuable contribution to psychology. His thesis is extremely 

simple and comprehensive: mental phenomena when correctly understood 

may be regarded as leading up to an end which consists in establishing the 

subject’s superiority.’—Discovery. 


The Philosophy of ‘AsIf’. By Hans Vasthinger. Second 
edition, 25s. net. 

‘ The most important contribution to philosophical literature in a quarter 
ofacentury. Briefly, Vaihinger amasses evidence to prove that we can 
arrive at theories which work pretty well by “‘ consciously false assump- 
tions’’. We know that these fictions in no way reflect reality, but we treat 
them as if they did. Among such fictions are: the average man, freedom, 
God, empty space, matter, the atom, infinity.’—S?pectator. 


Speculations: Essays on Humanism and the Philosophy of Art. 
By T. E. Hulme. Edited by Herbert Read. Frontispiece and 
Foreword by Jacob Epstein. Second edition, ros. 6d. net. 

‘With its peculiar merits, this book is most unlikely to meet with the 

slightest comprehension from the usual reviewer. Hulme was known as a 

brilliant talker, a brilliant amateur of metaphysics, and the author of two 

or three of the most beautiful short poems inthelanguage. Inthis volume 
he appears as the forerunner of a new attitude of mind.’—Criterion. 


The Nature of Intelligence. By L. L. Thurstone, Professor 
of Psychology in the University of Chicago. Ios. 6d. net. 

‘ Prof. Thurstone distinguishes three views of the nature of intelligence, 

the Academic, the Psycho-analytic, the Behaviourist. Against these 

views, he expounds his thesis that consciousness is unfinished action. His 

book is of the first importance. All who make use of mental tests will do 

well to come to terms with his theory.’—-Times Literary Supplement. 


Telepathy and Clairvoyance. By Rudolf Tischner. Preface 
by E. J. Dingwall. With 20 illustrations, ros. 6d. net. 

‘Such investigations may now expect to receive the grave attention of 
modern readers. They will find the material here collected of great value 
and interest. The chief interest of the book lies in the experiments it 
records, and we think that these will persuade any reader free from violent 
prepossessions that the present state of the evidence necessitates at least 
an open mind regarding their possibility."—Times Literary Supplement. 


The Growth of the Mind: an Introduction to Child Psychology. 
By K. Koffka, Professor in the University of Giessen. Fifth 


edition, revised and reset, I5s. net. 
‘His book is extremely interestirig, and it is to be hoped that it will be 
widely read.’—Times Literary Supplement. Leonard Woolf, reviewing this 
book and the following one in the Nation, writes: ‘ Every serious student 
of psychology ought to read it [The Apes}, and he should supplement it by 
reading The Growth of the Mind, for Professor Koftfka joins up the results of 
Kéhler’s observations with the results of the study of child-psychology.’ 
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The Mentality of Apes. By Professor W. Koehler, of Berlin 
University. Third edition, with 28 illustrations, tos. 6d. net. 


‘ May fairly be said to mark a turning-point in the history of psychology. 
The book is both in substance and form an altogether admirable piece of 
work. Itis of absorbing interest to the psychologist, and hardly less to the 
layman. His work will always be regarded as a classic in its kind and a 
model for future studies.’—Times Literary Supplement. 


The Psychology of Religious Mysticism. By Professor James 
H. Leuba. Second edition, 15s. net. 


‘ Based upon solid research.’—-Times Literary Supplement. ‘ The book is 
fascinating and stimulating even to those who do not agree with it, and it 
is scholarly as well as scientific.’—Review of Reviews. ‘ The most success- 
ful attempt in the English language to penetrate to the heart of 
mysticism.’—-New York Nation. 


The Psychology of a Musical Prodigy. By G. Revesz, Director 
of the Psychological Laboratory, Amsterdam. Ios. 6d. net. 


‘ For the first time we have a scientific report on the development of a 
musical genius. Instead of being dependent on the vaguely marvellous 
report of adoring relatives, we enter the more satisfying atmosphere of 
precise tests. That Erwin is a musical genius, nobody who reads this 
book will doubt.’—Times Literary Supplement. 


Principles of Literary Criticism. By J. A. Richards, Fellow of 
Magdalene College, Cambridge, and sometime Professor of 
English at Peking University. I ifth edition, ros. 6d. net. 


‘An important contribution to the rehabilitation of English criticism— 
perhaps because of its sustained scientific nature, the most important 
contribution yet made. Mr. Richards begins with an account of the present 
chaos of critical theories and follows with an analysis of the fallacy in 
modern aesthetics.’—Criterion. 


The Metaphysical Foundations of Modern Science. By 
Professor Edwin A. Burtt. 14s. net. 


‘ This book deals with a profoundly interesting subject. The critical portion 
is admirable.’—Bertrand Russell, in Nation. ‘A history of the origin and 
development of what was, until recently, the metaphysic generally asso- 
ciated with the scientific outlook. . . . quite admirably done.’— 
Iumes Literary Supplement. 


The Psychology of Time. By Mary Sturt, M.A. 7s. 6d. net. 


‘ An interesting book, typical of the work of the younger psychologists of 
to-day. The clear, concise style of writing adds greatly to the pleasure 
of the reader.’— Journal of Education. 


Puyaidue and Character. By £. Kretschmer, Professor in the 
niversity of Marburg. With 31 plates. Second edition, 
revised, 15S. net. 


‘ His contributions to psychiatry are practically unknown in this country, 
and we therefore welcome a translation of his notable work. The problem 
considered is the relation between human form and human nature. 
Such researches must be regarded as of fundamental importance. We 
thoroughly recommend this volume.’—British Medical Journal. 
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The ysyehology of Emotion: Morbid and Normal. By 
John T. MacCurdy, M.D. 25s. net. 


‘ There are two reasons in particular for welcoming this book. First, it is 
by a psychiatrist who takes general psychology seriously. Secondly, the 
author presents his evidence as well as his conclusions. This is distinctly 
a book which should be read by all interested in psychology. Its subject 
is important and the treatment interesting.’—Manchester Guardian. 


Problems of Personality : Essays in honour of Morton Prince. 
Edited by A. A. Roback, Ph.D. Second edition, 18s. net. 


‘ Here we have collected together samples of the work of a great many of 
the leading thinkers on the subjects which may be expected to throw light 
on the problem of Personality. Some such survey is always a tremendous 
help in the study of any subject. Taken all together, the book is full of 
interest..——_New Statesman. 


The Mind and its Place in Nature. By C. D. Broad, Litt.D., 
Lecturer in Philosophy at Trinity College, Cambridge. Second 
impression. 16s. net. 

‘ Quite the best book that Dr. Broad has yet given us, and one of the most 

important contributions to philosophy made in recent times.’—T mes 

Literary Supplement. ‘ Full of accurate thought and useful distinctions 

and on this ground it deserves to be read by all serious students.’—-Bertrand 

Russell, in Natzon. 


Colour-Blindness. By Mary Collins, M.A., Ph.D. Introduc- 

tion by Dr. James Drever. With a coloured plate, 12s. 6d. net. 
‘Her book is worthy of high praise as a painstaking, honest, well-written 
endeavour, based upon extensive reading and close original investigation, 
to deal with colour-vision, mainly from the point of view of the psychologist 
We believe that the book will commend itself to everyone interested in 
the subject.’—-Times Literary Supplement. 


The History of Materialism. By f.A.Lange. New edition in 
one volume, with an Introduction by Bertrand Russell, F.R.S. 
15s. net. 

‘ An immense and valuable work.’—Spectator. ‘A monumental work of 

the highest value to all who wish to know what has been said by advocates 

of Materialism, and why philosophers have in the main remained uncon- 
vinced.’—From the Introduction. 


Psyche: the Cult of Souls and the Belief in Immortality among 
the Greeks. By Erwin Rohde. 25s. net. 

‘ The production of an admirably exact and unusually readable translation 

of Rohde’s great book is an event on which all concerned are to be con- 

gratulated. It is in the truest sense a classic, to which all future scholars 

must turn it they would learn how to see the inward significance of primitive 

cults.’—Darly News. 


Educational Psvchology. By Charles Fox, Lecturer on 
Education in the University of Cambridge. Fourth edition, 
revised and reset, Ios. 6d. net. 


‘ A worthy addition to a series of outstanding merit ’—Lancet. ‘ Certainly 
one of the best books of its kind.’—-Observer. 
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Staff, Copenhagen Asylum. Preface by Professor H. Héffding. 
7s. 6d. net. 


‘ Whatever the view taken of this fascinating explanation, there is one plea 
in this book which must be whole-heartedly endorsed, that psychiatric 
research should receive much more consideration in the effort to determine 
the nature of normal mental processes.’—Nature. 


Personality. By R. G. Gordon, M.D., D.Sc. Second impres- 


sion. Ios. 6d. net. 
‘ The book is, in short, a very useful critical discussion of the most important 
modern work bearing on the mind-body problem, the whole knit together 
by a philosophy at least as promising as any of those now current.’—Tames 
Literary Supplement. 


Biological Memory. By Eugenio Rignano, late Professor of 
Philosophy in the University of Milan. tos. 6d. net. 


‘ Professor Rignano’s book may prove to have an important bearing on the 
whole mechanist-vitalist controversy. He has endeavoured to give meaning 
to the special property of “‘livingness.’’ The author works out his theory 
with great vigour and ingenuity, and the book deserves the earnest atten- 
tion of students of biology.’—S pectator 


Comparative Philosophy. By Paul Masson-Oursel. Intro- 
duction by F. G. Crookshank, M.D., F.R.C.P. tos. 6d. net. 
“He 1s an authority on Indian and Chinese philosophy, and in this book 
he develops the idea that philosophy should be studied as a series of natural 
events by means of a comparison of its development in various countries 

and environments.’—Times Literary Supplement. 


The Language and Thought of the Child. By Jean Piaget, 
Professor at the University of Geneva. Preface by Professor 
E. Claparéde. tos. 6d. net. 


‘ A very interesting book. Everyone interested in psychology, education, 
or the art of thought should read it. Vhe results are surprising, but perhaps 
the most surprising thing is how extraordinarily little was previously known 
of the way in which children think.’—-Nation. 


Crime and Custom in Savage pocletys By B. Malinowsk1, 
Professor of Anthropology in the University of London. 
With 6 plates, 5s. net. 


“A book of great interest to any intelligent reader.’—Sunday Times. 
‘ This stimulating essay on primitive jurisprudence.’—Nature. 


Psychology and Ethnology. By W. H.R. Rivers, M.D., Liit.D., 
F.R.S. Preface by Sir Grafton Elliot Smith. 15s. net. 


‘ This notice in no way exhausts the treasures that are to be found in this 
volume, which really requires long and detailed study. We congratulate 
the editor on producing it. It 1s a worthy monument to a great man.’-- 
Saturday Review ‘ Everything he has written concerning anthropology is 
of interest to serious students "—Times Literary Supplement. 


Theoretical Biology. By J. von Uexkiill. 18s. net. 

‘It is not easy to give a critical account of this important book. Partly 
because of its ambitious scope, that of re-setting biological formulations 
in a new synthesis, partly because there is an abundant use of new terms. 
Thirdly, the author’s arguments are so radically important that they cannot 
justly be dealt with in brief compass. No one can read the book without 
feeling the thrill of an unusually acute mind.’—J. Arthur Thomson, in 
Journal of Philosophical Studies. 
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Thought and the Brain. By Henri Piéron, Professor at the 
Collége de France. 12s. 6d. net. 


‘ A very valuable summary of recent investigations into the structure and 
working of the nervous system. He is prodigal of facts, but sparing of 
theories. His book can be warmly recommended as giving the reader a 
vivid idea of the intricacy and subtlety of the mechanism by which the 
human animal co-ordinates its impressions of the outside world.’—Times 
Litevary Supplement. 


Sex and Repression in Savage Society. By B. Malnowsku, 
Professor of Anthropology in the University of London. 
Ios. 6d. net. 


‘This work is a most important contribution to anthropology and 
psychology, and it will be long before our text-books are brought up to the 
standard which is henceforth indispensable.’—Saturday Review. 


Social Life in the Animal World. By Ff. Alverdes, Professor 
of Zoology in the University of Marburg. Ios. 6d. net. 


‘Most interesting and useful. He has collected a wealth of evidence on group 
psychology.’—Manchester Guardian. ‘ Can legitimately be compared with 
K6ohler’s Mentality of Apes.'—Nation. ‘ We have learnt a great deal from 
his lucid analysis of the springs of animal behaviour.’—Saturday Review. 


The Psychology of Character. By. A. A. Roback, Ph.D. 
Third edition, 21s. net. 


‘ He gives a most complete and admirable historical survey of the study of 
character, with an account of all the methods of approach and schools of 
thought. Its comprehensiveness is little short of a miracle; but Dr. 
Roback writes clearly and well ; his book is as interesting as it is erudite.’— 
New Statesman. 


The Social Basis of Consciousness. By Trigant Burrow, 
M.D., Ph.D. Tas. 6d. net. 
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the solution of human incompatibilities. Psycho-analysis already attacks 
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Supplement. 


The Analysis of Matter. By Bertrand Russell, F.R.S. 21s. net. 


‘Of the first importance not only for philosophers and physicists but for 
the general reader too. The first of its three parts supplies a statement 
and interpretation of the doctrine of relativity and of the quantum theory, 
done with his habitual uncanny lucidity (and humour), as is indeed the 
rest of the book.’—Manchester Guardian. 
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reader in this interesting book.’—Times Literary Supplement. 


Problems in Psychopathology. By7.W. Mitchell,M.D. gs.net. 


‘ A masterly and reasoned summary of Freud’s contribution to psychology. 
He writes temperately on a controversial subject.'—-Birmingham Post. 
‘ When Dr. Mitchell writes anything we expect a brilliant effort, and we are 
not disappointed in this series of lectures.’——Nature. 


Religious Conversion. By Sante de Sanctis, Professor of 
Psychology in the University of Rome. 12s. 6d. net. 

‘ He writes purely as a psychologist, excluding all religious and metaphysical 

assumptions. This being clearly understood, his astonishingly well- 

documented book will be found of great value alike by those who do, and 


those who do not, share his view of the psychic factors at work in conversion. ’ 
Daily News. 


Judgment and Reasoning in the Child. By Jean Praget, 
Professor at the University of Geneva. Ios. 6d. net. 


‘ His new book is further evidence of his cautious and interesting work. 
We recommend it to every student of child mentality.’—Spectator. 


Dialectic. By Mortimer J]. Adler, Professor of Philosophy 
in the University of Chicago. Ios. 6d. net. 


‘It concerns itself with an analysis of the logical process involved in 
ordinary conversation when a conflict of opinion arises. This enquiry into 
the essential implications of everyday discussion is of keen interest.’— 
Birmingham Post. 


Possibility. By Scott Buchanan, Professor of Philosophy in 
the University of Virginia. 
‘ This is an essay in philosophy, remarkably well written and attractive. 


Various sorts of possibility, scientific, imaginative, and “‘ absolute’ are 
distinguished.’—British Journal of Psychology. 


The Technique of Controversy. By Boris B. Bogoslovsky. 
12s. 6d. net. 


‘ We can only say that, in comparison with the orthodox treatise on logic, 
this book makes really profitable and even fascinating reading. It is 
fresh and stimulating, and is in every respect worthy of a place in the 
important series to which it belongs.’— Journal of Education. 
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The Symbolic Process, and its Integration in Children. By 
John F. Markey, Ph.D. tos. 6d. net. 


‘ He has collected an interesting series ot statistics on such points as the 
composition of the childish vocabulary at various ages, the prevalence of 
personal pronouns, and so on. His merit is that he insists throughout 
on the social character of the ‘‘ symbolic process.’’ ’—Times Literary 
Supplement. 


The Social Insects: their Origin and Evolution. By William 
Morton Wheeler, late Professor of Entomology at Harvard 
University. With 48 plates, 21s. net. 


‘We have read no book [on the subject] which is up to the standard of 
excellence achieved here.’——Freld. ‘ The whole book is so crowded with 
biological facts, satisfying deductions, and philosophic comparisons that 
it commands attention, and an excellent index renders it a valuable book 
of reference.’—-Manchester Guardian. 


How Animals Find Their Way About. By £. Rabaud, Pro- 
fessor of Experimental Biology in the University of Paris. 
With diagrams, 7s. 6d. net. 


‘A charming essay on one of the most interesting problems in animal 
psychology.’—Journal of Philosophical Studies. ‘ No biologist or psychol- 
ogist can afford to ignore the critically examined experiments which he 
describes in this book. It is an honest attempt to explain mysteries, and 
as such has great value.’—Manchester Guardian. 


Plato’s Theory of Ethics: a Study of the Moral Criterion and 
the Highest Good. By Professor R. C. Lodge. 21s. net. 


‘A long and systematic treatise covering practically the whole range of 
Plato’s philosophical thought, which yet owes little to linguistic exegesis, 
constitutes a remarkable achicvement. It would be difficult to conceive 
of a work which, within the same compass, would demonstrate more clearly 
that there is an organic whole justly known as Platonism which is internally 
coherent and eternally valuable.’—Times Literary Supplement 


Contributions to Analytical Psychology. By C. G. Jung. 
Dr. Med., Zurich, author of ‘Psychological Types’. Translated 
by H.G. and Cary F. Baynes. 18s. net. 

“Taken as a whole, the book is extremely important and will further 


consolidate his reputation as the most purely brilliant investigator that the 
psycho-analytical movement has produced.’—Tumes Literary Supplement. 


An Historical Introduction to Modern Psychology. By 
Gardner Murphy, Ph.D, Fourth Edition, 21s. net. 


‘That Dr. Murphy should have been able to handle this mass of material 
in an easy and attractive way is a considerable achievement. He has read 
widely and accurately, but his erudition is no burden to him. His 
summaries are always lively and acute.’—Times Literary Supplement. 


Emotions of Normal People. By William Moulton Marston, 
Lecturer in Psychology in Columbia University. 18s. net. 


‘He is an American psychologist and neurologist whose work is quite un- 
known in this country. He has written an important and daring book, a 
very stimulating book. He has thrown down challenges which many may 
consider outrageous.’—Saturday Review. 
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The Child’s Conception of the World. By jean Piaget, 
Professor at the University at Geneva. 12s. 6d. net. 


‘ The child-mind has been largely an untapped region. Professor Piaget 
has made a serious and effective drive into this area, and has succeeded in 
marking in a considerable outline of the actual facts. They are of interest 
to all who want to understand children. We know of no other source from 
which the same insight can be obtained.’—Manchester Guardian. 


Colour and Colour Theories. By Christine Ladd-Franklin. 
With 9 coloured plates, 12s. 6d. net. 


‘ This is a collection of the various papers in which Mrs. Ladd-Franklin has 
set out her theory of colour-vision—one of the best-known attempts to 
make a consistent story out of this tangle of mysterious phenomena. Her 
theory is one of the most ingenious and comprehensive that has been put 
forward.’—Times Literary Supplement. 


The Psychology of Philosophers. By Alexander Herzberg, 
Ph.D. fos. 6d. net. 


‘It has been left for him to expound the points in which the psychology 
[of philosophers] appears to differ both from that of l’homme moyen sensuel 
and from that of men of genius in other walks of life. It may be admitted 
freely that he puts his case with engaging candour.’—Times Literary 
Supplement. 


Creative Imagination : Studies in the Psychology of Literature. 
By June E. Downey, Professor of Psychology in the University 
of Wyoming. Ios. 6d. net. 


‘This is an altogether delightful book. Her psychology is not of the 
dissecting-room type that destroys what it analyses. The author’s own 
prose has a high literary quality, while she brings to her subject originality 
and breadth of view.’—Birmingham Post. 


The Art of Interrogation. By E. R. Hamilton, M.A., B.Sc., 
Lecturer in Education, University College of North Wales. 


Introduction by Professor C. Spearman, F.R.S. 7s. 6d. net. 


‘ His practical advice is of the utmost possible value, and his book is to 
be recommended not only to teachers but to all parents who take any 
interest in the education of their children. It sets out first principles with 
lucidity and fairness, and is stimulating.’—Saturday Review. 


The Growth of Reason: a Study of Verbal Activity. By 
Frank Lorimer, Lecturer in Social Theory, Wellesley College. 
10s. 6d. net. 


‘ A valuable book in which the relation of social to organic factors in thought 
development is traced, the argument being that while animals may live 
well by instinct, and primitive communities by culture patterns, civiliza- 
tion can live well only by symbols and logic.’—Lancet. 


The Trauma of Birth. By Otto Rank. tos. 6d. net. 


‘ His thesis asserts that the neurotic patient is still shrinking from the pain 
of his own birth. This motive of the birth trauma Dr. Rank follows in many 
aspects, psychological, medical, and cultural. He sees it as the root of 
religion, art, and philosophy. There can be no doubt of the illumination 
which Dr, Rank’s thesis can cast on the neurotic psyche.’—Times Literary 
Supplement. 
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Biological Principles. By J. H. Woodger, B.Sc., Reader in 
Biology in the University of London. is. net. 


‘ The task Mr. Woodger has undertaken must have been very difficult and 
laborious, but he may be congratulated on the resu!t.’—Manchester Guardian. 
‘ No biologist who really wishes to face fundamental problems should omit 
to read it.’—Nature. 


Principles of Experimental Psychology. By H. Pueéron, 
Professor at the Collége de France. tos. 6d. net. 

‘ Treating psychology as the science of reactions, Professor Piéron ranges 

over the whole field in a masterly résumé. We do not know of any genera} 

work on the subject which is so completely modern in its outlook. As an 

introduction to the whole subject his book appears to us very valuable.’— 

Times Literary Supplement. 


The Statistical Method in Economics and Political Science. 
By P. Sargant Florence, M.A., Ph.D., Professor of Commerce 
in the University of Birmingham. 25s. net. 


‘ It sums up the work of all the best authorities, but most of it is the author's 
own, is fresh, original, stimulating, and written in that lucid style that one 
has been led to expect from him. Its breadth and thoroughness are 
remarkable, for it is very much more than a mere text-book on statistical 
method.’—WNature. 


Human Speech. By Sir Richard Paget, Bt., F.Inst.P. With 
numerous illustrations. 25s. net. 


‘ There is a unique fascination about a really original piece of research. The 
process of detecting one of Nature’s secrets constitutes an adventure of the 
mind almost as thrilling to read as to experience. Itis such an adventure 
that Sir Richard Paget describes. The gist of the theory is that speech 
is a gesture of the mouth, and more especially of the tongue. We feel that 
we can hardly praise it too highly.’—Ttmes Literary Supplement. 


The Foundations of Geometry and Induction. By Jean 
Nicod. Introduction by Bertrand Russell, F.R.S. 16s. net. 


‘ Anyone on first reading these two essays might be tempted to underrate 
them, but further study would show him his mistake, and convince him that 
the death of their author at the age of thirty has been a most serious loss 
to modern philosophy.’— Journal of Philosophical Studies. 


Pleasure and Instinct: a Study in the Psychology of Human 
Action. By A. H. B. Allen. 12s. 6d. net. 


‘An eminently clear and readable monograph on the much-discussed 
problem of the nature of pleasure and unpleasure. Since this work 
amplifies some of the most important aspects of general psychology, the 
student will find it useful to read in conjunction with his text-book.’— 
British Medical Journal. 


History of Chinese Political Thought, during the early [sin 
Period. By Liang Chi-Chao. With 2 portraits, ros. 6d. net. 


‘ For all his wide knowledge of non-Chinese political systems and the breadth 
of his own opinions, he remained at heart a Confucianist. Amidst the 
drums and trumpets of the professional politicians, this great scholar’s 
exposition of the political foundations of the oldest civilization in the world 
comes like the deep note of some ancient temple bell.’—Ttmes Literary 
Supplement. 
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Five Types of Ethical Theory. By C. D. Broad, Litt.D., 

Lecturer at Trinity College, Cambridge. Second edition, 16s. net. 
‘ A book on ethics by Dr. Broad is bound to be welcome to all lovers of clear 
thought. There is no branch of philosophical study which stands more in 
need of the special gifts which mark all his writings, great analytical acumen, 
eminent lucidity of thought and statement, serene detachment from 
irrelevant prejudices.’—Mind. 


The Nature of Life. By Eugenio Rignano, late Professor of 
Philosophy in the University of Milan. 7s. 6d. net. 


‘In this learned and arresting study he has elaborated the arguments of 
those biologists who have seen in the activities of the simplest organisms 
purposive movements inspired by trial and error and foreshadowing the 
reasoning powers of the higher animals and man. It is this purposiveness 
of life which distinguishes it from all the inorganic processes.’—New 
Statesman. 


The Mental Development of the Child. By Kazi Biihler, 

Professor in the University of Vienna. 8s. 6d. net. 
‘He summarizes in a masterly way all that we have really learned so far 
about the mental development of the child. Few psychologists show a 
judgment so cool and so free from the bias of preconceived theories. He 
takes us with penetrating comments through the silly age, the chimpanzee 
age, the age of the grabber, the toddler, the babbler.’-—Times Literary 
Supplement. 


The Child’s Conception of Physical Causality. By Jean 

Piaget, Professor at the University of Geneva. 12s. 6d. net. 
‘Develops further his valuable work. Here he endeavours to arrive at 
some idea of the child’s notions of the reasons behind movement, and hence 
to consider its primitive system of physics. His results are likely to prove 
useful in the study of the psychological history of the human race, and in 
the understanding of primitive peoples, as well as that of the child. His 
method is admirable.’—Saturday Review. 


Integrative Psychology: a Study of Unit Response. By 
William M. Marston, C. Daly King, and Elizabeth H. Marston. 


21s. net. 

“ Here is a daring attempt to explain personality in terms of physiology 
It might seem that in such an attempt the authors must have slighted 
personality. It is found, however, that they have magnified its importance. 
To deal adequately with the long and admirably co-ordinated argument 
of this book is impossible, and it must suffice to refer all who desire that 
psychology shall be placed on a scientific basis to the book itself.’—Saturday 
Review. 


Eidetic Imagery, and the Typological Method. By E. R. 

Jaensch, Professor in the University of Marburg. 7s. 6d. net. 
“While the work of Professor Jaensch is well-known to psychologists and 
educationalists, it is too little known to physicians. An excellent translation 
recently published leaves no excuse for ignorance of a subject as important 
as it is interesting. . . The author epitomizes much of the recent 
work on these fascinating topics.’—Lancet. 


The Laws of Feeling. By F. Paulhan. Translated by C. K. 
Ogden. Ios. 6d. net. 

‘ It is strange that so important a contribution to our knowledge of feeling 

and emotion should have suffered neglect. The main thesis that the author 

advances is that all feeling, even pleasure and pain, and all emotion are due, 


to the arrest of tendencies.’—Saturday Review. t 
‘Y¢ 
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The Psychology of Intelligence and Will. By H.G. Wyait. 
12s. 6d. net. 

“Its value lies, not merely in the analysis of volitional consciousness and the 

definite relation of will-process in its highest form of free initiative to the 

capacity for relational thinking in its most creative aspect, but in the 

reasoned challenge which it makes to all forms of mechanistic psychology.’ 

— Journal of Philosophical Studies. 


The Concentric Method, in the Diagnosis of the Psycho- 
neurotic. By M. Latgnel-Lavastine, Associate-Professor of 
the Paris Medical Faculty. With 8 illustrations. tos. 6d. net. 


‘This book emphasizes the physiological aspects of the psychoneuroses 
which are liable to be overlooked or altogether neglected, and it will certainly 
be read with advantage by those concerned with the treatment of psycho- 
neurotic patients.’—Brittsh Medical Journal. 


The Foundations of Mathematics and other logical Essays. 
By F. P. Ramsey. Edited by R. B. Braithwaite, 
Fellow of King’s College, Cambridge. Preface by G. E. Moore, 
Litt. D., Professor of Mental Philosophy and Logic in the 


University of Cambridge. 15s. net. 
‘His work on mathematical logic seems to me the most important that has 
appeared since Wittgenstein’s Tyactatus Logico-Philosophicus.’—Bertrand 
Russell, in Mind. ‘I recommend it as being at once more exciting and more 
fruitful than the more sustained theorizing of maturer philosophers.’—Granta. 


The Philosophy of the Unconscious. By £. von Hartmann. 
Introduction by C. K. Ogden. 15s. net. 

‘The reprint of so famous a book in a cheap and accessible medium is a 

boon which should not be accepted ungraciously. Mr. Ogden contributes 

a short but suggestive introduction.’—Times Literary Supplement. 


The Psychology of Men of Genius. By £. Kretschmer, 

Professor in the University of Marburg. With 42 plates, 15s. net. 
‘ We are grateful for a deeply interesting and illuminating survey of the 
problem.’— Journal of Neurology. ‘ A fascinating study which illuminates 
on almost every page some new corner of biographical history. Much 
learning is used, and instead of writing many books the author has con- 
centrated a life-time of study into one.’—Morning Post. 


Outlines of the History of Greek Philosophy. By 
E. Zeller. Thirteenth Edition completely revised by Dr. 
W. Nestle. 15s. net. 


‘This new edition of a classical work on the history of philosophy will be 
of great use to the student and not less as a handy manual to the specialists. 
We find masterly essays on the pre-socratic thinkers, a succinct review of 
Platonic and Aristotelian philosophy, with a clear survey of Hellenistic 
and Roman philosophers and Neo-platonism.’—Philosopher. 


The Primitive Mind and Modern Civilization. By 
C.R. Aldrich. Introduction by B. Malinowski, Professor of 
Anthropology in the University of London. Foreword by 
C.G. Jung. 12s. 6d. net. 

‘He has tried to show how far the psychology of the savage is alive and 

operative in modern civilization, and to offer adequate psychological 

explanations of manners and customs seemingly irrational or superstitious. 

He develops his thesis with ingenuity and a wide knowledge of the vast 

literature.’—News-Chronicle 
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The Psychology of Children’s Drawings, from the First Stroke 
to the Coloured Drawing. By Helga Eng. With 8 coloured 
plates and numerous line illustrations, 12s. 6d. net. 

‘ The first part of the book is data, the detailed description of a single child's 

drawings from the age of ten months to eight years, with many excellent 

reproductions of the original sketches. Inthe second part Dr. Eng discusses 
these stages more fully and traces their development and psychology. This 
is the most valuable contribution of her book.’—Manchester Guardian. 


The Theory of Legislation. By Jeremy Bentham. Edited, with 

an Introduction and Notes by C. K. Ogden. 7s. 6d. net. 
“Emphatically a book that every political student should possess and keep 
for constant reference.’—Everyman. ‘ A handsome edition of one of the 
great classics of social science.’—Litevary Guide. ‘ This book is cordially 
recommended to the legal profession.’—Law Journal. 


Invention and the Unconscious. By J. M. Montmasson. 
Translated, with an Introduction, by Dr. H. Stafford Hatfield. 
15s. net. 

‘ His informative and stimulating essay, in which he first examines many 


discoveries in the scientific and mechanical field, and then considers 
how the unconscious mind may bring inventions to birth.’—Discovery. 


The Mind and its Body: the Foundations of Psychology. By 
Charles Fox, Lecturer on Education in the University of Cam- 
bridge. ros. 6d. net. 

‘ The whole field of psychology isreviewed withcandour. It will lead many 

to review their basic concepts and some to realize that psychology has 


something to add to our understanding of the workings of the body.’— 
Lancet. 


The Social Life of Monkevs and Apes. By S. Zuckerman, 
D.Sc., M.R.C.S. With 24 plates, 15s. net. 

‘A graphic and frank account of the amazing doings of the baboons he 

watched. Itis no exaggeration to claim that the book marks the beginning 

of a new epoch in the study of a subject which is the essential foundation of 

the biological approach to sociology.’—Sunday Times. 


The Development of the Sexual Impulses. By Fk. E. Money- 
Kyrle, author of The Meaning of Sacrifice. tos. 6d. net. 

‘ Dr. Money-Kyrle has developed his theme with exceptional insight and 

sense of proportion. Students who wish to know what psychoanalysis 

really implies could hardly find a more stimulating introduction.’—Times 

Literary Supplement. 


Constitution-Types in Delinquency. By W. A. Willemse. 
With 32 plates, 15s. net. 
‘A valuable book which students of delinquency cannot afford to ignore.’ 


—Times Literary Supplement. ‘ A great deal of valuable material for the 
criminologist.’—Brain. 


Mencius on the Mind. By I. A. Richards, author of 
Principles of Literary Criticism. ios. 6d. net. 


‘ His very interesting and suggestive book. He takes certain passages 
from Mencius and attempts a literal rendering, as an introduction to his 
general theme, the difficulty of translation.’—-New Statesman. 
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The Sciences of Man in the Making. By Professor E. A. 
Kirkpatrick. 15s. net. 

‘Introduces the reader to scientific method and to the points of view of 

anthropology and ethnology, of physiology and hygiene, of eugenics and 

euthenics, of economic and political science, of sociology and education, 

of religion and ethics.’— Journal of Education. 


The Psychology of Consciousness. By C. Dalv King. 
Introduction by Dr. W.M. Marston. tas. 6d. net. 

‘ Hehasa light touch, but before bringing forward his own thesis he discusses 

the various schools of thought, including the psychonic theory. He argues 

that what they study is really a branch of physiology. The only real 

psychology is to investigate consciousness.’—Birmingham Post. 


The Psychology of Animals, in Relation to Human Psychology. 

By F. Alverdes, Professor at Marburg University. 9s. net. 
‘May be thoroughly recommended as a clear and simple introduction to 
the study of animal behaviour from the psychological point of view.’ 
—Science Progress. 


The Gestalt Theory, and the Problem of Configuration. 
Bruno Petermann. Illustrated, 15s. net. 
‘In the book before us Dr. Petermann has set himself to examine practically 


the whole gestalt literature, and has produced what is not only an exceeding- 
ly useful summary but an acute critique.’—Times Literary Supplement. 


The Theory of Fictions. By Jeremy Bentham, Edited, with 
an Introduction and Notes, by C. K. Ogden. 12s. 6d. net. 

‘A thorough study of it will prove it to be a mine of information. Mr. 

Ogden has done a real service to philosophy by publishing this book, which 

will be considered by many as a revelation.’—Nature. 


Ethical Relativity. By £.A.Westermarck, Ph.D., Hon.LL.D., 
author of A History of Human Marriage. 12s. 6d. net. 

‘This very important work. . . . Itis of great advantage to have his 

theoretical doctrine in this separate and considered form. In these days it 


is a refreshment to have a writer who attempts to throw light on right and 
wrong by tracing them back to their origin.’—Manchester Guardian. 


The Spirit of Language in Civilization. By K. Vossler. 
12s. 6d. net. 


‘Even if this chapter [on language communities] stood alone the book 
would be well worth reading. The remainder discusses the relation of 
language and religion, of language and science, and of language and poetry. 
His work is full of fine things.’—-Manchester Guardian. 


The Moral Judgment of the Child. By Jean Piaget, Professor 
at the University of Geneva. 12s. 6d. net. 


‘In this, the most brilliant and persuasive of Professor Piaget’s studies of 
the child’s mind, we are led from a consideration of the game of marbles 
and its rules to a new psychology and a new pedagogy.’—New Statesman. 


The Nature of Learning. By Professor George Humphrey, M.A.., 
Ph.D. 15s. net. 


‘ A stimulating review of recent investigation into the physiology of psycho- 
logy.’—-New Statesman. ‘ A deeply interesting book.’—Mind. 
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The Dynamics of Education. By Hilda Taba. Introduction 
by W. H. Kilpatrick, Professor at Columbia University. Ios. 6d. 


net. 
‘ Where she emphasizes the importance of group action, the book is of 
exceptional value. The sphere of conduct is treated with the same dis- 
passionate comprehension.’—-Sunday Times. 


The Individual and the Community. By Wen Kwe1 Ltao, 
M.A., Ph.D. 15s. net. 

“ His subject is the contrast of legalism and moralism. . . . Particularly 

valuable is the account given of Sun Yat-Sen. The book is noticeable, 

not merely as a piece of philosophy, but as a clue to the present mind of 

China.’ —Manchester Guardian. 


Crime, Law, and Social Science. By Jerome Michael, 
Professor of Law in Columbia University, and Mortimer J. Adler. 
15s. net. 

* Yhe book is important, not only on account of its erudition, but because 

of its general conclusions which are highly controversial. They assert 

that there 1s no science of criminology... .’—-Listener 


Dynamic Social Research. By john ]. Hader and Eduard C. 
Lindeman. 12s. 6d. net. 

‘ There is much to admire in this difficult but fearlessly painstaking piece ot 

work. The researcher who familiarzes himself with its argument will gain 

a fresh appreciation of the part that intellectual analysis can play in 

abstracting hidden truths out of the continuum of his observations.’— Times 

Literary Supplement. 


Speech Disorders: a Psychological Study. By Sara Stinchfield, 
Ph.D. With 8 plates, 15s. net. 

‘A very comprehensive account of the various forms of speech disorders 

inet with. <A very stimulating book.’—Medical Times. 


The Nature of Mathematics: a Critical Survey. By Max 


Black. tos. 6d. net. 


‘ Displays great knowledge of the subject and lucidity in handling it, and 
has the merit of stating with unmistakable clarity the issues involved.’— 
Times Literary Supplement. 


Law and the Social Sciences. By Huntington Cairns. 12s. 6d. 


net. 
‘ There can be no doubt of the need for such a book as this. . . . Well 
documented and carefully written.’—Man. 


The Neural Basis of Thought. By George G. Campion and 
Professor Sir Grafton Elliot Smith, F.R.S. gs. net. 


“Has done good service in showing that the relationship between brain 
structure and mental life is not so inexplicable as many psychologists 
would have us believe.’’-—Times Literary Supplement. 


Plato’s Theory of Knowledge: the Theaetetus and the Sophist 
of Plato, translated with a Running Commentary by F. M. 
Cornford, Laurence Professor of Ancient Philosophy in the 
University ot Cambridge. 15s. net. 

“Remarkable grasp and lucidity. His judgments are independent and 

based on a wide scholarship everywhere apparent. This thorough and 

illuminating translation and commentary may be warmly recommended to 
students of philosophy and to scholars.’— Journal of Education. 
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Principles of Gestalt Psychology. By K. Koffka. 25s. net. 


‘ Gives an excellent résumé of the experimental work. If the layman wants 
to know what Gestalt psychology is about, this is obviously the book for 
him,.’—-New Statesman. 


Infant Speech : a Study of the Beginnings of Language. By 
M.M. Lewis, M.A., Ph.D. 12s. 6d. net. 


‘ A very learned, elaborate and comprehensive study of infant speech as 
it bears on the actual nature of speech generally and on the development. 
of language in childhood, will be invaluable to students.’—-New Statesman. 


Ideology and Utopia: an Introduction to the Sociology of 
Knowledge. By Karl Mannheim. 15s. net. 
An analysis of the social currents and situations of our time as they bear 


upon thought, belief, and action, which offers a much-needed clarification 
of some of the major moral issues of to-day. 


An Examination of Logical Positivism. By Julius hk. Wein- 
berg. 12s. 6d. net. 
Gives a detailed and critical account of one of the most 1mportant move- 


ments in modern philosophy, from Wittgenstein to its latest developments 
in the Vienna Circle. 


Logical Syntax of Language. By Rudolph Carnap. 25s. net. 


The German original of this book is recognized as one of the outstanding 
contributions to the new logic. Valuable additions give the translation 
the importance of an independent work. 
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Psychological Optics . : 3 ‘ ; D. Mc. L. Purdy 
The Theory of Hearing . : ‘ . H. Hartridge, D.Sc. 
Emotional Expression in Birds ; . F.B. Kirkman 
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The Psychology of Myths . : : Sir Grafton Elliot Smith. 
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